
,i to be taken rrom t 

3 1 -  
3 1 
.u > t- 

EL 
* J >  
3 ~ ' 3  I 
9 .x 
A 'A + 
O O Y )  * 
7 '1 

nu3 

enuironmertal 
'-fi 

LU LILL 
Z L L  3 statement 

related to construction and operation of 

CLINCH RIVER BREEDER 
REACTOR PLANT 

PROJECT MANAGEMENT CORPORATION 
TENNESSEE VALLEY AUTHORITY 

AND 
ENERGY RESEARCH AND DEVELOPMENT ADMlNlSTRATlON 

FEBRUARY 1977 

i 

:i ).-? Office of Nuclear . S. Nuclear Regulatory Commission Regulation 

1 
/" 

.-d-+ -- 
/ 



SUMMARY AND CONCLUSIONS 

This Environmental Statement was prepared by the U.S. Nuclear Regulatory Comnlsslon, Office of 
Nuclear Reactor Regulation, in cooperation with the U.S. Army Corps of Engineers, and the U.S. 
Environmental Protection Agency. 

I I 1. This actlop I s  admlnistrative. 

2. The proposed action i s  the issuance of a construction e m i t  to  the Project Management 
Corporation (PMC) , the Tennessee Valley Authori t y  (TVAP and the Energy Research and Develop- 
ment Administration (ERDA) fo r  constructlon and operation of the Cllnch Rlver Breeder Reac- 
to r  Plant (CRBRP), Docket No. 50-537. The proposed. locatlon i s  i n  Roane County, Tennessee, 
about 25 mlles west of Knoxvllle, on the north side of the Cllnch Rlver. The s i t e  i s  wl thin 
the c i t y  l imits of Oak Ridge but i t  i s  owned by the United States of Amerlca and i s  presently 
in the custody of TVA. The Unlted States (ERDA) would also own the plant.* Some delay I s  
antlcipated in the original schedule for  s i t e  preparation t o  begln in  September 1975, com- 
pletlon of constructlon in 1981, and startup in 1982. Criticality i s  now scheduled by the 
applicants for October 1983. 

During the f i r s t  f ive  years of operatlon (1984-1988), TVA would operate the CRBRP and pur- 
chase i t s  e lec t r ica l  output as a demonstration plant under ERDA's Liquid Metal Fast Breeder 
Reactor (LMFBR) Program. A t  the end of tha t  period, TVA would have the option of purchasing 
the plant for  i t s  own use over the remaining operating 1 i f e  of approximately 25 years. 

The CRBRP i s  designed t o  use a liquid sodium cooled f a s t  breeder reactor t o  produce 975 
megawatts of thermal energy (MWt) with the i n i t i a l  core loading of uranium and plutonium 
mixed oxide fuel. This heat would be transferred by heat exchangers to nonradioactive 
sodium in an intermediate loop, and then to  a steam cycle. A steam turbine generator would 
use the steam t o  produce 380 megawatts of e lect r ica l  capacity (MWe). Future core design may 
resul t  in gross power ratings of 1121 M W t  and 439 MWe; these higher ratings are  cbnsidered 
in the assessments made in t h i s  statement. In-plant uses of e l ec t r i c i ty  would resu l t  in a 
net plant output of approximately 350 MWe i n i t i a l l y  and 379 MWe in the future. 

Exhaust steam from the turbine-generator would be cooled in condensers u t i l iz ing two mech- 
anical d ra f t  cooling towers for  dissipating heat to  the atmosphere. The Clinch River would 
supply a l l  CRBRP water needs. For maximum power, the  annual average water requirement would 
be about 13 c f s  (5835 gpm), of which 5 cfs  (2251 gpm) would be returned as blowdown to  the 
r iver  and 8 cfs  (3584 gpm) would be consumed, mainly by evaporation. 

3. Summary of environmental impacts and adverse effects  : 

(a)  Some timber would be harvested and other vegetation and animal l i f e  would be destroyed 
on the 195 acres disturbed fo r  constructlon of the nlant f a c i l i t i e s  and 58 acres of 
right-of-way fo r  new transmission l ines.  All but 73 acres would be revegetated a f t e r  
completion of construction (sections 4.2.1, 4.4.1 ) . 

(b) Erosion of land and minor s i l t a t i o n  of the r iver  would resul t  from construction and 
subsequent r a in fa l l ,  but planned control practices and revegetation would minimize 
th i s  ef fect  (Section 4.3). 

( c )  Approximately 20,000 m 3  of r iver  bank and bottom would be excavated or dredged t o  
permit instal  la t ion of cool ing water intake and discharge and barge-unloading faci 1 i -  
t i e s ;  past of these areas would be l o s t  temporarily a s  benthlc habitat (Section 4.4.2). 

(d) Access to  an Indian mound and Hensley Cemetery onsite would be allowed; these his tor ic  
and archeologic resources would not be affected by constructlon a c t i v i t i e s  (Sections 
5.1 and 4.2.1). 

( e )  Construction noise would be a temporary annoyance to  a few residents south of the s i t e  
(Section 4.5.4). 

* 
Legislation was enacted by the Congress in January 1976 which authorized ERDA t o  acquire owner- 
ship and custody of the CRBRP and custody of the associated s i t e  area. ERDA became a co- 
applicant on May 6, 1976. 
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, ( f )  Construct ion t r a f f i c  would add t o  congestion on l o c a l  roads, p a r t i c u l a r l y  S ta te  Road 58, 
dur ing  s h i f t  changes (Sect ion 4.5.1). 

( g )  Tax r ece ip t s  would no t  f u l l y  compensate f o r  increased pub l i c  serv ices needed by the 
add i t i ona l  workforce, p a r t i c u l a r l y  dur ing c o n s t r u c t i o n  (Sections 4.5 and 5.6). 

(h)  Transmission' s t ruc tu res  would be concealed by r idges and h i l l s .  The p l a n t  would not  be 
seen except from Gal laher  Bridge and several residences south o f  the  r i v e r .  The cool -  
i n g  tower plume would usua l l y  extend no more than 1.5 mi les,  bu t  cou ld  sometimes extend 
s i x  mi les.  Fog r e s u l t i n g  from the tower operat ion could be a minor nuisance on nearby 
roads a few hours per year  (Sect ion 5.3.3). 

( i )  Deposi t ion o f  d issolved so l i ds  ca r r i ed  w i t h  vapor from the coo l ing  tower would have no 
important  e f f e c t  on vegetat ion and animals (Sect ion 5.3.3). 

( j )  Water consumed by the p ro j ec t  would be a maximum o f  132 gpm dur ing  cons t ruc t ion  and an 
average o f  3584 gpm (8  c f s )  dur ing  p l a n t  operat ion. Water use dur ing  operat ion represents 
about 0.2% o f  the  annual average r i v e r  f l ow  (Sections 4.3 and 5.2).  

o f  those received from na tu ra l  r a d i a t i o n  (sec t ion  5.7.3). 

(1 )  Risks associated w i t h  acc identa l  r a d i a t i o n  exposure would be very low (Chapter 7).  

4. Major a l t e r n a t i v e s  considered: 

S i t es  

Faci  1 i t y  systems 

Transmission route. 

5. The f o l l ow ing  Federal, State, and l o c a l  agencies were asked t o  comnent on t he  d r a f t  environ- 
mental statement which was made ava i l ab l e  i n  February 1976: 

Advisory Counci l  on H i s t o r i c  Preservat ion 
Department o f  Ag r i cu l t u re  
Department o f  t h e  Army, Corps of Engineers 
Department of Commerce 
Department o f  Health, Education and Welfare 
Department of Housing and Urban Development 
Department o f  t he  I n t e r i o r  
Department o f  Transpor tat ion 
Energy Research and Development Admini s t r a t i o n  
Environmental Pro tec t ion  Agency 
Federal Energy Admin is t ra t ion  
Federal Power Commission 
S ta te  o f  Tennessee 
Anderson County, TN 
Knox County, TN 
Loudon County, TN 

State o f  Nor th  Carol ina 
East Tennessee Development D i s t r i c t  
Concerned Ca l i fo rn ians  
Environmental C o a l i t i o n  on Nuclear Power 
Geothermal Energy I n s t i t u t e  

i i 



Natural Resources Defense Council, Sierra Club and 
East Tennessee Energy Group 

Mr. Brad Neff 
Dr. Edward Passerini 
Ms. Deborah Hurwitt 
Project Management Corporati on 

6. The f inal  environmental statement was made available t o  the public, t o  the Council on 
Environmental Qua1 i ty ,  and t o  other specified agencies in  February 1977. 

7. On the basis of the analysis and evaluation s e t  forth i n  th i s  statement, a f t e r  the environ- 
mental , economic, technical and other benefits of the Clinch River Breeder Reactor Plant 
have been weighed against environmental and other costs., and a f t e r  available alternatives 
have been considered, the s t a f f  concludes that  the action called f o r  under the NaMonal Envi- 
ronmental Policy Act of 1969 (NEPA) and 10 CFR Part 51 i s  the issuance of a constrruction per- 
m i t  f o r  the plant subject t o  the following limitations f o r  the protection of the environment: 

( a )  The applicant shall  take the necessary m i  t igating actions,  including those s m a r i  zed 
in Section 4.6, during construction of the plant and associated transmission 1 ines t o  
avoid unnecessary adverse environmental impacts from construction ac t iv i t i e s .  

(b) In addition t o  the preoperational monitoring programs described in Section 6.1 of the 
Environmental Report, w i t h  amendments, the s t a f f  recommendations included in Section 6.1 
of th i s  document shall be followed. 

(c) The applicant shall  demonstrate t o  the sa t ls fact ion of the  s t a f f  that  the r ea l i s t i ca l ly  
analyzed radiological consequences of postulated plant accidents (Table 7.2) will not 
exceed 15 rem t o  the bone, 2.5 rem t o  the whole body and 30 rem t o  the thyroid of ah 
individual a t  the s i t e  boundary. 

(d) The applicant shall  establish a control program t h a t  shal l  include written procedures 
and instructions t o  control a1 1 construction ac t iv i t i e s  as  prescribed herein and shall  
provide fo r  periodic management audits t o  determine the adequacy of implementation of 
environmental conditions. The applicant shall  maintain suff ic ient  records t o  furnish 
evidence of cmpl iance w i t h  a1 1 the environmental conditions herein. 

(e) Before engaging in a construction ac t iv i ty  not evaluated by the Comnission, the appli- 
cant will  prepare and record an environmental evaluation of such act iv i ty .  When the 
evaluation indicates tha t  such ac t iv i ty  may resu l t  in a s ignif icant  adverse environmen- 
t a l  impact that  was not evaluated, or  tha t  i s  significantly greater than that  evaluated 
in  the f ina l  environmental statement, the applicant shall  provide a written evaluation 
of such ac t iv i t i e s  and obtain approval of the Director of the Office of Nuclear Reactor 
Regulation pr ior  t o  undertaking the ac t iv i t i e s .  

( f )  I f  unexpected harmful ef fects  or evidence of serious damage are  detected during plant 
construction, the applicant Shall provide t o  the s t a f f  an acceptable analysis of the 
problem and a plan of action t o  eliminate or  significantly reduce the harmful ef fects  
o r  damage. 
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FOREWORD 

T h i s  env i ronmen ta l  s ta temen t  was prepared by t h e  D i v i s i o n  o f  S i t e  S a f e t y  and Env i ronmenta l  A n a l y s i s ,  
O f f i ce  o f  Nuc lea r  Reac to r  Regu la t i on ,  U.S. Nuc lea r  Regu la to ry  Commission ( t h e  s t a f f ) ,  i n  accord-  
ance w i t h  t h e  Commission's r e g u l a t i o n  10  CFR P a r t  51, wh ich  implements t h e  requ i rements  o f  t h e  
N a t i o n a l  Env i ronmenta l  P o l i c y  A c t  o f  1969 (NEPA). The U.S. Env i ronmenta l  P r o t e c t i o n  Agency (EPA) 
and t h e  U.S. Army Corps of  Eng ineers  ( t h e  Corps) p a r t i c i p a t e d  i n  t h e  p r e p a r a t i o n  o f  t h i s  s ta tement .  

NEPA s t a t e s ,  among o t h e r  t h i n g s ,  t h a t  t h e  c o n t i n u i n g  r e s p o n s i b i l i t y  o f  t h e  Federa l  Government i s  
t o  use a l l  p r a c t i c a b l e  means, c o n s i s t e n t  w i t h  o t h e r  e s s e n t i a l  c o n s i d e r a t i o n s  o f  n a t i o n a l  p o l i c y ,  
t o  improve and c o o r d i n a t e  Fede ra l  p lans ,  f unc t i ons ,  programs, and resou rces  t o  t h e  end t h a t  t h e  
N a t i o n  may: 

- F u l f i l l  t h e  r e s p o n s i b i l i t i e s  o f  each gene ra t i on  as t r u s t e e  o f  t h e  env i ronment  f o r  
succeed ing gene ra t i ons .  

Assure  f o r  a1 1  Americans sa fe ,  h e a l t h f u l ,  p r o d u c t i v e  and a e s t h e t i c a l l y  and c u l t u r a l l y  
p l e a s i n g  su r round ings .  

A t t a i n  t h e  w i d e s t  range of b e n e f i c i a l  uses o f  t h e  env i ronment  w i t h o u t  degradat ion ,  r i s k  
t o  h e a l t h  o r  s a f e t y ,  o r  o t h e r  u n d e s i r a b l e  and un in tended  consequences. 

- Preserve i m p o r t a n t  h i s t o r i c ,  c u l t u r a l ,  and n a t u r a l  aspects  o f  o u r  n a t i o n a l  h e r i t a g e ,  
and m a i n t a i n ,  wherever p o s s i b l e ,  an env i ronment  s u p p o r t i n g  d i v e r s i t y  and v a r i e t y  of  
i n d i v i d u a l  cho ice .  

- Ach ieve a  ba lance between p o p u l a t i o n  and resou rce  use, p e r m i t t i n g  h i g h  s tandards  of  
l i v i n g  and a  w ide s h a r i n g  o f  l i f e ' s  ameni t ies .  

Enhance t h e  q u a l i t y  o f  renewable resources and approach t h e  maximum attainable r e c y c l i n g  
o f  d e p l e t a b l e  resources.  

F u r t h e r ,  w i t h  r e s p e c t  t o  m a j o r  Fede ra l  a c t i o n s  s i g n i f i c a n t l y  a f f e c t i n g  t h e  q u a l i t y  o f  t h e  human 
env i ronment ,  S e c t i o n  102 (2 ) (C )  of  NEPA c a l l s  f o r  p r e p a r a t i o n  o f  a  d e t a i l e d  s ta tement  on: 

( i ) t h e  env i ronmen ta l  impact  of  t h e  proposed a c t i o n ,  

( i i )  any adverse env i ronmenta l  e f f e c t s  wh ich  cannot be avo ided shou ld  t h e  p roposa l  be 
implemented, 

( i  i i )  a l t e r n a t i v e s  t o  t h e  proposed a c t i o n ,  

( i v )  t h e  r e l a t i o n s h i p  between l o c a l  s h o r t - t e r m  uses o f  man's env i ronment  and t h e  maintenance 
and enhancement o f  l ong - te rm p r o d u c t i v i t y ,  and 

( v )  any i r r e v e r s i b l e  and i r r e t r i e v a b l e  commitments o f  resources which wou ld  -be i n v o l v e d  i n  
t h e  proposed a c t i o n  shou ld  i t  be implemented. 

An env i ronmenta l  r e p o r t  accompanies each a p p l i c a t i o n  f o r  a  c o n s t r u c t i o n  p e r m i t  o r  a  f u l l - p o w e r  
o p e r a t i n g  l i c e n s e  f o r  a  n u c l e a r  power g e n e r a t i n g  s t a t i o n .  A  p u b l i c  announcement o f  t h e  a v a i l a -  
b i l i t y  o f  t h e  r e p o r t  i s  made and any comments on t h e  r e p o r t  by i n t e r e s t e d  persons a re  cons ide red  
by t h e  s t a f f .  I n  conduc t i ng  t h e  r e q u i r e d  NEPA rev iew,  t h e  s t a f f  meets w i t h  t h e  a p p l i c a n t  t o  d i s -  
cuss i t ems  o f  i n f o r m a t i o n  i n  t h e  env i ronmenta l  r e p o r t ,  t o  seek new i n f o r m a t i o n  from t h e  a p p l i c a n t  
t h a t  m i g h t  be needed f o r  an adequate assessment, and g e n e r a l l y  t o  ensure  t h a t  t h e  s t a f f  has a  
thorough unde rs tand ing  of  t h e  proposed p r o j e c t .  I n  a d d i t i o n ,  t h e  s t a f f  seeks i n f o r m a t i o n  from 
o t h e r  sources t h a t  w i l l  a s s i s t  i n  t h e  e v a l u a t i o n  and v i s i t s  and i n s p e c t s  t h e  p r o j e c t  s i t e  and 
su r round ing  v i c i n i t y .  Members of  t h e  s t a f f  may meet w i t h  S t a t e  and l o c a l  o f f i c i a l s  who a r e  
charged w i t h  p r o t e c t i n g  S t a t e  and l o c a l  i n t e r e s t s .  On t h e  b a s i s  o f  a l l  t h e  f o rego ing  and o t h e r  
such a c t i v i t i e s  o r  i n q u i r i e s  as a r e  deemed use fu l  and a p p r o p r i a t e ,  t h e  s t a f f  makes an independent  
assessment o f  t h e  c o n s i d e r a t i o n s  s p e c i f i e d  i n  S e c t i o n  102 (2 ) (C )  o f  t h e  NEPA and 10 CFR 51. 



The s t a f f ' s  eva lua t ion  leads t o  the  p u b l i c a t i o n  o f  a d r a f t  environmental statement by the  O f f i c e  
o f  Nuclear Reactor Regulat lon which I s  c i r c u l a t e d  t o  Federal, State, and l o c a l  governmental agen- 
c i e s  f o r  conment. A summary n o t i c e  i s  publ ished i n  the Federal Regis ter  o f  the a v a i l a b i l i t y  of 
t h e  a p p l i c a n t ' s  environmental r e p o r t  and the  d r a f t  environmental statement and int-erested persons 
a re  i n v i t e d  t o  conment. 

A f t e r  r e c e i p t  and cons idera t ion  o f  comments on the  d r a f t  statement, the s t a f f  prepares a F i n a l  
Environmental Statement which inc ludes:  a d iscuss ion o f  concerns r a i s e d  by the comments; a 
b e n e f i t - c o s t  analys is ,  which considers the  environmental costs  o f  the  p l a n t  and the a l t e r n a t i v e s  
a v a i l a b l e  f o r  reducing o r  avo id ing  them, and balances the adverse e f f e c t s  aga ins t  the environ- 
mental, economic, techn ica l ,  and o ther  b e n e f i t s  o f  the  p l a n t ;  and a conclus ion as t o  whether the  
a c t i o n  c a l l e d  f o r ,  w i t h  respect  t o  environmental issues, i s  the  issuance o f  the  proposed permi t ,  
w i t h  appropr ia te c o n d i t i o n i n g  t o  p r o t e c t  environmental values, o r  i t s  den ia l .  Th is  F i n a l  Envi -  
ronmental Statement and the  Safety  Evaluat ion Report prepared by the  s t a f f  are submitted t o  the 
Atomic Safety  and L icens ing  Board f o r  i t s  cons idera t ion  i n  reaching a dec is ion  on the  a p p l i c a t i o n .  

I n  accordance w i t h  Memoranda o f  Understanding1 y 2  which govern c e r t a i n  i n t e r a c t i o n s  o f  the  Nuclear 
Regulatory Commission w i t h  t h e  Environmental P ro tec t ion  Agency and t h e  Corps o f  Engineers, bo th  o f  
the  l a t t e r  agencies prov ided i n p u t  t o  t h e  NRC f o r  i t s  use as the  " lead  agency" i n  prepar ing the 
d r a f t  environmenal statement. EPA and t h e  Corps have reviewed the  comments on the  d r a f t  statement 
which a re  w i t h i n  t h e i r  areas o f  r e s p o n s i b i l i t y  and have worked w i t h  the  s t a f f  i n  i t s  p repara t ion  
o f  t h i s  F i n a l  Environmental Statement. 

Copies o f  t h i s  statement may be obtained as i n d i c a t e d  on the i n s i d e  f r o n t  cover. 

M r .  Paul H. Leech i s  the NRC Environmental P r o j e c t  Manager f o r  t h i s  p r o j e c t .  Should the re  be 
quest ions regard ing the  content  of t h i s  statement, M r .  Leech may be contacted a t  the  f o l l o w i n g  
address o r  a t  301/443-6990. 

D i v i s i o n  o f  S i t e  Safety  and Environmental Analys is  
O f f i c e  o f  Nuclear Reactor Regulat ion 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 
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1. INTRODUCTION 

1.1 THE PROPOSED PROJECT 

The C l i n c h  R i v e r  Breeder  Reac to r  P l a n t  (CRBRP) i s  t h e  demons t ra t i on  p l a n t  proposed by t h e  U.S. 
Energy Research and Development A d m i n i s t r a t i o n  (ERDA) under  i t s  L i q u i d  Me ta l  Fas t  Breeder  Reac to r  
(LMFBR) Program. A d i s c u s s i o n  of t h e  LMFBR Program and t h e  r o l e  o f  t h e  demons t ra t i on  p l a n t  i n  
t h a t  program i s  i n c l u d e d  i n  Chapter  8  o f  t h i s  s ta tement .  The ma jo r  o b j e c t i v e s  o f  t h e  CRBRP, as 
d e f i n e d  i n  t h e  program f i n a l  env i ronmenta l  s ta tement  (ERDA-1 535),  a r e  ( 1  ) t o  demonst ra te  t he  
t e c h n i c a l  performance, r e 1  i a b i  1  i t y ,  m a i n t a i n a b i l i t y ,  s a f e t y ,  env i ronmenta l  a c c e p t a b i l i t y ,  and 
economic f e a s i b i l i t y  o f  an LMFBR c e n t r a l  s t a t i o n  e l e c t r i c  power p l a n t  i n  a  u t i l i t y  env i ronment ,  
and ( 2 )  t o  c o n f i r m  t h e  v a l u e  o f  t h i s  concept  f o r  conse rv ing  i m p o r t a n t  nonrenewable n a t u r a l  
resources.  

The CRBRP i s  des igned t o  be an i n t e g r a t e d  e l e c t r i c  power p l a n t  w i t h  a  l i q u i d - s o d i u m - c o o l e d  
breeder  r e a c t o r  s u p p l y i n g  t h e  thermal  energy t o  produce steam t o  d r i v e  a  t u r b i n e - g e n e r a t o r .  W i t h  
t h e  i n i t i a l  r e a c t o r  c o r e  o f  uranium and p lu ton ium mixed-ox ide f u e l ,  t h e  p l a n t  i s  expected t o  
produce 975 megawatts o f  thermal  energy (MWt) and a  n e t  o u t p u t  o f  350 e l e c t r i c a l  megawatts (MWe). 
F u t u r e  c o r e  des igns may r e s u l t  i n  a  gross  power o f  1121 MWt and a  n e t  o u t p u t  o f  379 MWe; t hese  
h i g h e r  r a t i n g s  a r e  cons ide red  i n  t h e  env i ronmenta l  assessments made i n  t h i s  s ta tement .  

The proposed l o c a t i o n  o f  t h e  p l a n t  i s  i n  Roane County, Tennessee, on undeveloped l a n d  owned by 
t h e  U.S. Government i n  t h e  r u r a l  southwestern  s e c t i o n  o f  t h e  C i t y  o f  Oak Ridge. The 1364-acre 
s i t e  i s  on a  p e n i n s u l a  formed by t h e  C l i n c h  R i v e r  and bounded on t h e  n o r t h  by ERDA's Oak Ridge 
Rese rva t i on ,  wh ich  l i e s  between t h e  s i t e  and developed areas o f  t h e  c i t y .  W i t h i n  a  two-mi le  
r a d i u s  o f  t h e  s i t e ,  t h e  a rea  c o n s i s t s  p r i m a r i l y  o f  woodland; however, smal l  farms and res idences  
a r e  s c a t t e r e d  south  and west  o f  t h e  C l i n c h  R i v e r .  The no r thwes t  edge o f  t h e  s i t e  i s  des igna ted  
f o r  development as an i n d u s t r i a l  pa rk .  

Water needed by t h e  p l a n t  would be s u p p l i e d  by t h e  C l i n c h  R i v e r .  For  maximum power, t h e  annual  
average wa te r  requ i remen t  would be about  13 c f s  (5835 gpm), o f  wh ich  5  c f s  (2251 gpm) would  be 
r e t u r n e d  t o  t h e  r i v e r  and 8  c f s  (3584 gpm) would be consumed, m a i n l y  by e v a p o r a t i o n  f r om t h e  
m e c h a n i c a l - d r a f t  wet  c o o l i n g  tower  used t o  coo l  t h e  spen t  steam f rom t h e  t u r b i n e - g e n e r a t o r .  

Two 161-kV t r a n s m i s s i o n  l i n e s  app rox ima te l y  3.2 m i l e s  .long would be c o n s t r u c t e d  f rom t h e  p l a n t  t o  
an e x i s t i n g  t r a n s m i s s i o n  l i n e  owned by t h e  Tennessee V a l l e y  A u t h o r i t y  (TVA). N e a r l y  a l l  o f  t h e  
r i g h t - o f - w a y  r e q u i r e d  would be o b t a i n e d  by w iden ing e x i s t i n g  c o r r i d o r s .  

E l e c t r i c i t y  genera ted by t h e  CRBRP would  be purchased by TVA a n d ' d i s t r i b u t e d  t o  l oads  on i t s  power 
system. The a p p l i c a n t s '  p l ans  c a l l  f o r  a  f i v e - y e a r  demons t ra t i on  p e r i o d  a f t e r  o p e r a t i o n a l  t e s t i n g  
o f  t h e  p l a n t .  A t  t h e  c o n c l u s i o n  o f  t h e  demonst ra t ion  p e r i o d ,  TVA may o f f e r  t o  purchase t h e  p l a n t  
a t  a  p r i c e  based upon i t s  v a l u e  as a  power p r o d u c t i o n  f a c i l i t y ;  o the rw ise ,  t h e  p l a n t  wou ld  remain  
under  ERDA ownersh ip  f o r  con t i nued  o p e r a t i o n  o r  d e c o m i s s i o n i n g .  I f  t h e  p l a n t  i s  ope ra ted  f o r  a  
t o t a l  o f  30 yea rs ,  t h e  average c a p a c i t y  f a c t o r  i s  es t ima ted  t o  be 68.5% (ER, p. A1-73). 

1 .2  THE PROJECT PARTICIPANTS 

The CRBRP was a u t h o r i z e d  by Congressional  d e c i s i o n  as a  c o o p e r a t i v e  e f f o r t  o f  i n d u s t r y  and govern-  
ment. I t was f u r t h e r  dec ided t h a t  t h i s  demonst ra t ion  p l a n t  shou ld  be ope ra ted  as p a r t  o f  t h e  
power g e n e r a t i o n  f a c i l i t i e s  o f  an e l e c t r i c  u t i l i t y  system. The p r o j e c t  began w i t h  t h e  accep t -  
ance i n  1972 o f  t h e  j o i n t  Commonwealth Edison Company (CE)-TVA proposa l  t o  work w i t h  t h e  AEC (now 
ERDA) t o  des ign ,  develop, c o n s t r u c t  and ope ra te  t h e  demons t ra t i on  p l a n t .  To implement t h i s  p r o -  
posa l ,  two n o n - p r o f i t  o r g a n i z a t i o n s ,  t h e  Breeder Reactor  C o r p o r a t i o n  (BRC) and P r o j e c t  Manage- 
ment C o r p o r a t i o n  (PMC) were e s t a b l i s h e d .  BRC serves as t h e  p r i n c i p a l  l i a i s o n  between t h e  p r o j e c t  
and ove r  700 e l e c t r i c  u t i l i t y  o r g a n i z a t i o n s  t h roughou t  t h e  c o u n t r y  wh ich  a r e  c o n t r i b u t i n g  manpower 
and app rox ima te l y  $250 m i l  l i o n .  PMC, wh ich i s  s t a f f e d  l a r g e l y  w i t h  CE and TVA pe rsonne l ,  o r i g i -  
n a l l y  had t h e  o v e r a l l  management r e s p o n s i b i l i t y  f o r  des ign,  development, c o n s t r u c t i o n ,  t e s t i n g  
and o p e r a t i o n  o f  t h e  p l a n t  d u r i n g  t h e  5-year demons t ra t i on  pe r i od .  By agreement o f  t h e  p r o j e c t  
p a r t i c i p a n t s  t h e  o v e r a l l  management r e s p o n s i b i l i t y  s h i f t e d  on May 1, 1976, f r o m  PMC t o  ERDA. 
ERDA c a r r i e s  o u t  t hese  r e s p o n s i b i l i t i e s  p r i m a r i l y  t h rough  a  p r o j e c t  o f f i c e  e s t a b l i s h e d  i n  Oak 
Ridge nea r  t h e  CRBRP s i t e .  PMC con t i nues  t o  r e p r e s e n t  t h e  u t i l i t i e s '  i n t e r e s t s  i n  t h e  p r o j e c t  
and p a r t i c i p a t e s  a c t i v e l y  i n  t h e  p r o j e c t ' s  a f f a i r s  t h rough  t h e  assignment o f  i t s  personne l  t o  
v a r i o u s  p o s i t i o n s  on t h e  p r o j e c t  o f f i c e  s t a f f .  TVA i s  r e s p o n s i b l e  f o r  t h e  p l a n t  o p e r a t i o n  and 



maintenance d u r i n g  t h e  f i v e - y e a r  demonst ra t ion per iod,  and has an o p t i o n  t o  purchase t h e  p l a n t  
from ERDA a t  t h e  end o f  t h a t  pe r iod .  Should TVA n o t  e x e r c i s e  i t s  op t i on ,  ERDA may d ispose o f  
.the p l a n t ,  assume o p e r a t i o n a l  r e s p o n s i b i l i t y  i t s e l f ,  o r  reach  agreement w i t h  TVA on TVA's con- 
t i n u e d  o p e r a t i o n  o f  t h e  p l a n t .  

Westinghouse E l e c t r i c  Corpo ra t i on  i s  t h e  l e a d  r e a c t o r  des igner  and manufacturer ,  w i t h  respons i -  
b i l i t y  f o r  t h e  o v e r a l l  n u c l e a r  i s l a n d ,  r e a c t o r  system and p r imary  hea t  t r a n s p o r t  system. The 
General  E l e c t r i c  Company (GE) i s  r e s p o n s i b l e  f o r  t h e  i n t e r m e d i a t e  hea t  t r a n s p o r t  system and t h e  
steam genera to r  systems; Atomic I n t e r n a t i o n a l  i s  respons ib le  f o r  t h e  f u e l  h a n d l i n g  system, main- 
tenance and a u x i l i a r y  systems. GE i s  a l s o  t h e  tu rb ine -genera to r  s u p p l i e r .  

Burns and Roe, I n c .  i s  t h e  a r c h i t e c t - e n g i n e e r  f o r  t h e  p r o j e c t  and Stone & Webster Eng inee t i ng  
Corpo ra t i on  w i l l  manage i t s  c o n s t r u c t i o n .  

1 .3  STATUS OF THE PROJECT 

On October 15, 1974, i n  accordance w i t h  t h e  Atomic Energy Ac t  o f  1954, as amended, and t t ie  Com- 
m i s s i o n ' s  r e g u l a t i o n s  thereunder,  PMC and TVA tendered an a p p l i c a t i o n  t o  t h e  NRC f o r  a  cQns t ruc -  
t i o n  p e r m i t  and a  Class 104(b) o p e r a t i n g  l i c e n s e  f o r  t h e  CRBRP. A  combined term of 40 y e a r s  was 
requested,  beg inn ing  w i t h  t h e  da te  a  c o n s t r u c t i o n  p e n i t  i s  issued. The Environmental  y e p o r t  
(ER) and Chapter 2  o f  t h e  P r e l i m i n a r y  S a f e t y  Ana lys i s  Report  (PSAR) were found d e f i c i e n t  by t h e  
NRC i n  seve ra l  ma jo r  areas o f  i n f o r m a t i o n  and t h e  a p p l i c a n t s  were so n o t i f i e d  November 19, 1974. 
These d e f i c i e n c i e s  were s a t i s f i e d  i n  a  s e r i e s  of  submi t ta l s  by t h e  a p p l i c a n t s  and t h e  a p p l i c a t i o n  
was docketed f o r  env i ronmenta l  rev iew  on A p r i l  11, 1975. The remain ing sec t i ons  o f  t h e  PSAR were 
submi t ted  f o r  acceptance rev iew  on A p r i l  24, 1975, and t h e  PSAR was docketed on June 13, 1975. 
The a p p l i c a t i o n  was amended on May 6, 1976 t o  add ERDA as an a p p l i c a n t .  

W i th  t h e  e x p e c t a t i o n  t h a t  t h e  Commission would i ssue  a  L i m i t e d  Work A u t h o r i z a t i o n  by September 
1975, t h e  a p p l i c a n t s  submi t ted  w i t h  t h e i r  a p p l i c a t i o n  a  schedule o f  s i t e  p r e p a r a t i o n  a c t i v i t i e s  
t o  beg in  on t h a t  date .  Complet ion o f  c o n s t r u c t i o n  was scheduled f o r  l a t e  1981 and i n i t i a l  opera- 
t i o n  i n  1982. However, approx imate ly  15 months o f  de lay  a r e  a n t i c i p a t e d  and r e a c t o r  c r i t i c a l i t y  
i s  now scheduled f o r  October 1983. On t h i s  bas i s ,  t h e  5-year demonst ra t ion p e r i o d  would cover  
t h e  years  1984 th rough  1988. 

1 .4  STATUS OF REVIEWS AND APPROVALS 

10 CFR P a r t  51 r e q u i r e s  t h a t  t h e  D i r e c t o r  o f  Nuc lear  Reactor Regula t ion,  o r  h i s  designee, ana lyze 
t h e  a p p l i c a n t s '  env i ronmenta l  r e p o r t ,  wh ich was submi t ted as p a r t  of t h e  a p p l i c a t i o n ,  and p repa re  
a  d e t a i l e d  s ta tement  o f  env i ronmenta l  cons ide ra t i ons .  Th is  env i ronmenta l  statement r e l a t e d  t o  
c o n s t r u c t i o n  o f  t h e  CRBRP has been prepared acco rd ing l y .  

The m a j o r  documents used i n  p r e p a r a t i o n  o f  t h i s  statement were t h e  a p p l i c a n t s '  Environmental  
Report  and amendments t h e r e t o ,  Chapter 2  o f  t h e  PSAR, and bo th  t h e  Proposed F i n a l  Environmental  
Statement (WASH-1535) and t h e  F i n a l  Environmental  Statement on t h e  LMFBR Program (ERDA-1535). 
Independent c a l c u l a t i o n s  and sources o f  i n f o r m a t i o n  were a l s o  used as bases f o r  assessments o f  
env i ronmenta l  impact .  Some of t h e  i n fo rma t ion  was ga ined by t h e  s t a f f  d u r i n g  v i s i t s  t o  t he  s i t e  
and su r round ing  areas i n  January  and November o f  1975. A l though da ta  f rom a l l  these sources were 
examined i n  making assessments, o n l y  b r i e f  summaries o f  t h e  most p e r t i n e n t  data  a re  i n c l u d e d  i n  
t h i s  s ta tement .  As i n d i c a t e d  above, re fe rences  throughout  t h e  s ta tement  a re  i n d i c a t e d  by name, 
agency, o r  document number i n  pa ren thes i s ;  complete re ference i n fo rma t ion  i s  found a l p h a b e t i c a l l y  
1is.ted i n  t h e  re fe rences  sec t i on .  

As p a r t  o f  i t s  s a f e t y  e v a l u a t i o n  p r i o r  t o  t h e  issuance of c o n s t r u c t i o n  pe rm i t s  and o p e r a t i n g  
l i censes ,  t h e  Commission makes a  d e t a i l e d  e v a l u a t i o n  o f  t h e  a p p l i c a n t ' s  p lans  and f a c i l i t i e s  f o r  
m i n i m i z i n g  and c o n t r o l l i n g  t h e  r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l s  under bo th  normal c o n d i t i o n s  and 
p o t e n t i a l  a c c i d e n t  c o n d i t i o n s ,  i n c l u d i n g  t h e  e f f e c t s  o f  n a t u r a l  phenomena on t h e  f a c i l i t y .  
Inasmuch as these aspects  are  cons idered f u l l y  i n  o t h e r  documents, o n l y  t h e  s a l i e n t  f ea tu res  t h a t  
bea r  d i r e c t l y  on t h e  a n t i c i p a t e d  env i ronmenta l  e f f e c t s  a re  repeated i n  t h i s  env i ronmenta l  
s ta tement .  

Copies o f  t h i s  env i ronmenta l  s ta tement  and t h e  a p p l i c a n t s '  documents re fe renced  above a r e  
a v a i l a b l e  f o r  p u b l i c  i n s p e c t i o n  a t  t h e  Commission's P u b l i c  Document Room, 1717 H S t r e e t ,  N.W., 
Washington, D.C., and a t  t h e  p u b l i c  l i b r a r i e s  i n  Oak Ridge and K n o x v i l l e ,  Tennessee. 

I n  Sec t i on  12 of t h e  ER, t h e  a p p l i c a n t s  have p rov ided  an e x t e n s i v e  l i s t i n g  o f  l i c e n s e s  and 
p e r m i t s  t h a t  m i g h t  be a p p l i c a b l e  t o  the  CRBRP. Since t h e  p l a n t  would be t i t l e d  i n  t h e  U n i t e d  
S ta tes  and b u i l t  on Federa l  land, t he  p r o j e c t  i s  n o t  r e q u i r e d  t o  o b t a i n  l i c e n s e s  and pe rm i t s  
from S t a t e  and l o c a l  a u t h o r i t i e s .  However, t h e  a p p l i c a n t s  have s t a t e d  i n  ER Sec t i on  12 t h a t  



" c l o s e  c o o r d i n a t i o n  and coopera t i on  w i t h  these o f f i c i a l s  and agencies w i l l  be ma in ta ined  t o  
assu re  t h a t  t h e  p r o j e c t  i s  implemented i n  accordance w i t h  a p p l i c a b l e  r e g u l a t i o n s  and recommended 
p r a c t i c e s . "  The s t a f f  has d iscussed t h e  p r o j e c t  w i t h  v a r i o u s  S t a t e  and l o c a l  o f f i c i a l s  and has 
cons idered t h e  r e s u l t i n g  i n f o r m a t i o n  i n  t he  course o f  p r e p a r i n g  t h i s  s ta tement .  

I n  a d d i t i o n  t o  t h e  c o n s t r u c t i o n  p e r m i t  and o p e r a t i n g  l i c e n s e  r e q u i r e d  by t h e  NRC, t h e  a p p l i c a n t s  
must o b t a i n  t h e  f o l l o w i n g  Federa l  a u t h o r i z a t i o n s :  

Pe rm i t s  and L icenses I s s u i n g  Agencies 

1 .  Pe rm i t  t o  c o n s t r u c t  water  i n t a k e  
and d i scha rge  f a c i l i t i e s .  

U.S. Army Corps o f  Engineers 

2. Pe rm i t  t o  c o n s t r u c t  barge f a c i l i t i e s  U.S. Army Corps o f  Engineers 

3. Permi t  t o  d i scha rge  dredge o r  f i l l  
m a t e r i a l  i n t o  n a v i g a b l e  waters.  

U.S. Army Corps o f  Engineers 

4. Pe rm i t  f o r  access road  and r a i l r o a d  f i l l s  U.S. Army Corps o f  Engineers 
(be low normal wa te r  l e v e l ,  e l e v a t i o n  741 f t )  

5. Pe rm i t  f o r  . l i g h t s  used on s t r u c t u r e s  
near  t h e  n a v i g a t i o n  channel such as 
t h e  barge f a c i l i t i e s .  

U.S. Coast Guard 

6.  Pe rm i t  t o  d i scha rge  under t h e  U.S. Environmental  P r o t e c t i o n  Agency 
N a t i o n a l  P o l l u t a n t  D ischarge E l i m i n a t i o n  
System (NPDES) . 

7. Pe rm i t  f o r  t a l l  s t ruc tu res -necessa ry  Federa l  A v i a t i o n  Agency 
f o r  s t r u c t u r e s  200 ft o r  more above 
ground o r  any s t r u c t u r e s  r e p r e s e n t i n g  
sudden e l e v a t i o n  change ( c o o l  i n g  tower,  
meteor01 og i  c a l  t o w e r ) .  

8 .  P e r m i t  f o r  r a d i o  t r a n s m i t t e r s  and 
assoc ia ted  towers.  

Federa l  Communications Commission 

9. L icenses f o r  r a d i o a c t i v e  source U.S. Nuc lear  Regu la to ry  Commission 
m a t e r i a l  and s p e c i a l  n u c l e a r  m a t e r i a l  
n o t  covered by o p e r a t i n g  l i c e n s e .  

10. L i cense  f o r  r a d i o a c t i v e  by-product  
m a t e r i a l .  

U.S. Nuc lear  Regu la to ry  Commission 

11. Reactor  Operator  L icenses.  U.S. Nuc lear  Regula tory  Commission 

12. Pe rm i t s  f o r  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  U.S. Department o f  T r a n s p o r t a t i o n  
m a t e r i a l s  and m e t a l l i c  sodium. 

13. C o n s t r u c t i o n  o f  i n t a k e  and d ischarge 
s t r u c t u r e s  and barge f a c i  1  i t i e s .  

Tennessee V a l l e y  A u t h o r i t y  

14. Access road and r a i l r o a d  f i l l s  (below Tennessee Val 1  ey A u t h o r i t y  
normal water  l e v e l ,  e l e v a t i o n  741 f t )  

Both t h e  Corps o f  Engineers and t h e  Environmental  P r o t e c t i o n  Agency have c o n t r i b u t e d  t o  t h i s  
env i ronmenta l  s ta tement ,  under t h e  " l e a d  agency" concept,  i n  f u l f i l l i n g  t h e i r  NEPA respons i -  
b i l i t i e s  w i t h  rega rd  t o  t h e  pe rm i t s  and l i c e n s e s  l i s t e d  above f o r  wh ich they  a r e  i s s u i n g  agencies. 

The CRBRP i s  a l s o  s u b j e c t  t o  p r o v i s i o n s  of t h e  f o l l o w i n g  requ i rements  r e l a t i v e  t o  p r e s e r v a t i o n  
o f  c u l t u r a l  , h i s t o r i c a l  , archaeo log i ca l  and a r c h i t e c t u r a l  resources:  The Na t iona l  H i s t o r i c  
P r e s e r v a t i o n  A c t  o f  1966 (16  USC 5 5  470-70n); Execu t i ve  Order No. 11593 (3  CFR 560 [1971]); 
and Pub1 i c  Law 93-291 (May 24, 1974).  



2. THE SITE AND ENVIRONS 

2.1 GENERAL DESCRIPTION 

The proposed CRBRP s i t e  i s  l o c a t e d  i n  Roane County, Tennessee, on t h e  n o r t h  s i d e  o f  t h e  C l i n c h  
R i v e r  (between CRM 16 and 18) and abou t  25 m i l e s  W o f  K n o x v i l l e  ( F i g u r e  2 .1) .  Nearby c i t i e s  a r e  
K ingston,  7 m i l e s  W; Harr iman, 9.5 m i l e s  NW, and Oak Ridge, 10 m i l e s  NE ( F i g u r e  2 .2 ) .  The s i t e ,  
zoned I n d u s t r i a l  2, i s  i n  t h e  remote southwestern  c o r n e r  o f  t h e  C i t y  o f  Oak Ridge, on undeveloped 
l a n d  which i s  f e d e r a l l y  owned and under cus tody  o f  t h e  Tennessee V a l l e y  A u t h o r i t y  (TVA). ERDA's 
Oak Ridge r e s e r v a t i o n  meets t h e  s i t e ' s  n o r t h e r n  boundary. 

FIGURE 2.1  S i t e  L o c a t i o n  

The c e n t e r  o f  t h e  r e a c t o r  conta inment  vessel  would be l o c a t e d  a t  35O53'24" N l a t i t u d e  and 84O22'57" W 
l o n g i t u d e .  Grade f o r  p r i n c i p a l  p l a n t  s t r u c t u r e s  wou ld  be 74 f t  above t h e  mean r i v e r  wa te r  l e v e l  
o f  741 f t  above MSL. The s i t e  l o c a t i o n  i s  a l s o  shown by photographs i n  F igu res  2.3 and 2.4 (ER, 
Sec 2.1;  and Am I ,  P a r t  11, 6 3 ) .  The s i t e  c o n s i s t s  o f  1364 acres  o f  wh ich  about  h a l f  o f  t h e  
acreage i s  taken up by t h e  pen insu la  where t h e  p l a n t  wou ld  be l o c a t e d ,  as shown i n  F i g u r e  2.3. 
The s i t e  acreage extends nor thward,  as shown p a r t i a l l y  i n  F i g u r e  2 .3  and comp le te l y  i n  F i g u r e  
3.3 (on  page 3 -3 ) .  

Steep r i d g e s ,  h i l l s ,  and knobs a r e  p r e v a l e n t  i n  t h e  r e g i o n .  Chestnut Ridge, r u n n i n g  th rough  t h e  
n o r t h  p o r t i o n  o f  t h e  s i t e ,  i s  t h e  dominant t opog raph i c  f e a t u r e ,  r each ing  an e l e v a t i o n  o f  1100 f t  
above MSL a t  t h e  c r e s t  ( F i g u r e  3 .19) .  F i g u r e  2.5 shows genera l  l a n d  use near t h e  s i t e .  Woodland 
dominates w i t h i n  a  2-mi r a d i u s  o f  t h e  p l a n t  l o c a t i o n ,  a l t hough  numerous res idences  and smal l  
farms l i e  immed ia te l y  sou th  and west  o f  t he  r i v e r  (ER, F i g  2 .1-7) .  



M I L E S  

FIGURE 2 .2  Loca l  T r a n s p o r t a t i o n  Routes 

The genera l  area w i t h i n  a  10-mi r a d i u s  o f  t h e  p l a n t  i s  taken up by res idences,  farms, r e c r e a t i o n ,  
i n d u s t r y ,  and woodland. Severa l  commercial d a i r y  farms a r e  p resen t  i n  t he  area, a l t hough  t h e  
t r e n d  over  r e c e n t  decades i s  toward bee f  p roduc t i on ,  w i t h  i t s  lower  l a b o r  requ i rement .  A g r i -  
c u l t u r a l  c rops g e n e r a l l y  a r e  grown i n  smal l  p l o t s  f o r  s i n g l e  f a m i l y  use. Whi le t h e  area has no 
major  s p o r t s  f a c i l i t y ,  over  60 r e c r e a t i o n a l  s i t e s  had, i n  a l l ,  about  7600 people  p r e s e n t  d u r i n g  
t h e  peak hour i n  1970, and t h e  s t a f f  a n t i c i p a t e s  14,000 people  d u r i n g  t h e  peak hour  i n  2010 
(ER, Tab. 2.2-14). There a r e  t h r e e  bank f i s h i n g  areas w i t h i n  3  m i l e s  of t h e  s i t e .  A 3 0 - u n i t  
camping and day use area i s  l o c a t e d  about 2-314 m i l e s  SE o f  t h e  s i t e .  A 100 -un i t  campsite,  w i t h  
p lans f o r  f i s h i n g ,  boa t i ng  and swimming, i s  on t h e  Caney Creek embayment about 1  m i l e  SE o f  t h e  
s i t e  boundary. There a r e  no w i l d l i f e  preserves o r  h u n t i n g  areas w i t h i n  5  m i l e s  o f  t h e  s i t e .  A 
wa te r fow l  r e f u g e  i s  8  m i l e s  southwest on t h e  Tennessee R ive r ,  and a  w i l d l i f e  preserve i s  a t  
K ingston.  P r i n c i p a l  i n d u s t r i a l  a c t i v i t i e s  a r e  t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t  (ORGDP) , the  
Oak Ridge N a t i o n a l  Labora to ry ,  t h e  Y-12 Area, and TVA's Me l ton  H i l l  Dam ( F i g u r e  2.2).  A t  t h e  
n o r t h e r n  end of t h e  s i t e ,  between Bear Creek Road and Grassy Creek, about 112 acres have been s e t  
as ide f o r  t h e  C l i n c h  R i v e r  Conso l idated I n d u s t r i a l  Park ( F i g u r e  2 . 5 ) .  M ine ra l s  a r e  n o t  ob ta ined  
from t h e  s i t e  and v i c i n i t y .  Twenty-two schools  a r e  l o c a t e d  w i t h i n  t h e  10-mi r a d i a l  area, w i t h  
n e a r l y  8000 s tuden ts  i n  1973. H o s p i t a l s  a r e  l oca ted  a t  Harr iman and Oak Ridge. The Southern 
Ra i l road  serves t h e  ORGDP (shown i n  F i g u r e  2.4) by way of a  branch f rom t h e  l i n e  about  4  m i l e s  
N o f  t h e  s i t e .  The area i s  served by seve ra l  highways i n c l u d i n g  1-40, l e s s  t h a n  1  m i l e  S o f  t h e  
s i t e  boundary, and S t a t e  rou tes  58, 62, and 95. There a r e  no a i r p o r t s  o r  m i l i t a r y  i n s t a l l a t i o n s  
i n  t h e  10-mi area (ER, Sec. 2 .2 ) .  



FTGIIRE 2 . 3  Aerial View with Plant  Location 



FIGURE 2.4 The S i t e  w i t h  t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t  i n  t h e  Background 

W i t h i n  a  20-mi r a d i u s  o f  t h e  s i t e ,  8 p u b l i c  wa te r  systems and 16 i n d u s t r i a l  systems draw f rom 
s u r f a c e  water ,  i n c l u d i n g  t h e  C l i n c h  R i v e r  and t h e  Emory R i v e r .  The c l o s e s t  such w i thd rawa l  i s  
by  ERDA, 1 .6  m i l e s  away. Groundwater s u p p l i e s  17 p u b l i c  systems and many res idences w i t h i n  t h e  
20-mi r a d i u s .  Over 100 such res idences  a r e  w i t h i n  2 m i l e s ,  a l l  l o c a t e d  sou th  of  t h e  C l i n c h  
R i v e r .  The use o f  s u r f a c e  wa te r  f o r  f i s h i n g  i s  cons ide red  i n  S e c t i o n  2.7. Commercial t r a f f i c  
th rough t h e  Me l ton  H i l l  Dam inc reased  f rom 1000 tons  i n  1966 t o  f0,000 tons  i n  1973. Fo r  t h e  
same years ,  t h e  numbers o f  r e c r e a t i o n a l  c r a f t  dropped f rom 1200 t o  800 (ER, Sec 2 .2 ) .  





2.2 REGIONAL DEMOGRAPHY 

W i t h i n  a  50-mi r a d i u s  from t h e  p l a n t ,  K n o x v i l l e  and Oak Ridge a r e  t h e  l a r g e s t  urban c e n t e r s ,  
w i t h  1970 popu la t i ons  o f  174,587 and 28,319, r e s p e c t i v e l y ;  19 o t h e r  c e n t e r s  had p o p u l a t i o n s  
between 2500 and 15,000 (ER, Tab 2.2-1). I n  1970 t h e  10-mi r a d i a l  area had a  p o p u l a t i o n  o f  
41,895, and t h e  50-mi area, 678,800. The cor responding p o p u l a t i o n  t o t a l s  f o r  1980 a r e  es t ima ted  
t o  be 49,500 and 748,000; and f o r  2010, 65,000 and 987,000. P o p u l a t i o n  d i s t r i b u t i o n s  f o r  t h e  
1970 and 2010 est imates a r e  shown i n  F i g u r e  2.6 (ER, Sec 2.2).  No growth i 's p r o j e c t e d  f o r  t h e  
5-mi r a d i a l  area s i n c e  i t  i s  remote f rom growing urban cen te rs  and no major  development i s  p lanned 
t h a t  would i nc rease  a g r i c u l t u r a l  i n t e n s i t y  and, i n  t u r n ,  p o p u l a t i o n .  The 5-mi area p rov ides  
einployment f o r  4600 people  a t  t h e  ORGDP, 4000 a t  ORNL, and a  sma l l e r  number a t  t h e  C l i n c h  R i v e r  
Conso l idated I n d u s t r i a l  Park. 

S 
Note: Top numbers are 1970 

census f igures. Bottom 
numbers are estimates 
f o r  year 2010. 



2.3 HISTDRIC AN0 ARCHAEOLOGICAL SITES AND NATURAL LANDMARKS 

The Nat iona l  Regis ter  o f  H i s t o r i c  Places through {~ovember 1976 shows fo i r r  s i t e s  w i t h i n  10 mi les  
o f  t h e  CRBRP and the  proposed t ransmiss ion l i n e s :  the Harriman C i t y  H a l l ,  the former County 
Court House a t  Kingston, t h e  Southwest P o i n t  on t h e  Tennessee River  SW o f  Kingston, and the  X-10 
Graphi te  Reactor a t  ORNL. Wi th in  the  s i t e  boundaries, f o u r  farmsteads o f  p o t e n t i a l  s i g n i f i c a n c e  
were loca ted  and recorded as 40RE120, -121, -122, and -123 (F igure 2.7) (ER, F i g  2.3-1 ) .  Only 
remains a re  present,  except f o r  -122 where the b u i l d i n g s  stand i n  d i s r e p a i r  (Schroedl , 1972 and 
Thomas, 1973). The Hensley Cemetery, 40RE119 (F igure 2.7), w i t h  5 marked graves i s  on the 
proper ty ,  we l l  beyond the p l a n t  cons t ruc t ion  area. 

F IGURE 2 . 7  Archaeological and H i s t o r i c a l  S i t e s  



I , Archaeo lo  i c a l  f i e l d  work has been completed a t  6  o t h e r  s i t e s ,  40RE104, -105, -106, -107, -108, 
I and -124 qschroed l ,  1972 and 1973).  S i t e s  40RE104, -105, and -106 y i e l d e d  few c u l t u r a l  m a t e r i a l s .  
I F i nds  a t  -107, -108, and p a r t i c u l a r l y  -124 i s d i c a t e d  t h e  need f o r  f u r t h e r  excavat ion ,  a n a l y s i s ,  

and r e p o r t i n g .  Agreement t o  do t h e  a d d i t i o n a l  work, and comple te  i t  b e f o r e  c o n s t r u c t i o n ,  has 
been reached between TVA and t h e  U n i v e r s i t y  o f  Tennessee (Schroed l ,  no d a t e ) .  Removal o f  n e a r l y  
a l l  sediments down t o  t h e  premound s u r f a c e  o f  40RE124 i n d i c a t e d  i n t e r m e n t  o f  more than  36 
i n d i v i d u a l s .  

No n a t u r a l  landmarks a r e  p r e s e n t  on t h e  s i t e  o r  i n  t h e  immediate v i c i n i t y .  

2.4 GEOLOGY 

The CRBRP s i t e  l i e s  i n  t h e  V a l l e y  and Ridge Tec ton i c  P rov ince  near  t h e  western  bo rde r  o f  t h e  
former Appa lach ian geosync l i ne ,  wh ich  was a c t i v e  d u r i n g  most o f  t h e  Pa leozo i c  Era (more than  
230 m i l l i o n  yea rs  ago ) .  The s i t e  i s  u n d e r l a i n  a t  s h a l l o w  depths  by sed imentary  r o c k s  ( s i l t s t o n e  
and l i m e s t o n e )  o f  O r d o v i c i a n  age. T h i s  l i m e s t o n e  u n i t  i s  n o t  p rone t o  e x t e n s i v e  K a r s t i c  deve lop-  
ment. The r o c k s  were f o l d e d  and f a u l t e d  d u r i n g  t h e  Pa leozo i c  e ra  and a r e  now t i l t e d  t o  t h e  SE a t  
an ang le  o f  about  30": S i n c e  then, wea the r i ng  and e r o s i o n  have been t h e  dominant g e o l o g i c  
processes a t  t h e  s i t e ,  w i t h  sediment accumula t ion  be ing  r e s t r i c t e d  t o  t e r r a c e  and f l o o d  p l a i n  
d e p o s i t s  o f  t h e  C l i n c h  R i v e r .  The area i s  p r e s e n t l y  c h a r a c t e r i z e d  by rugged t e r r a i n  o f  sub- 
p a r a l l e l  r i d g e s  w i t h  i n t e r v e n i n g  v a l l e y s .  I n  t h e  s i t e  v i c i n i t y ,  t h e  ma jo r  r i d g e s  (Chestnut  Ridge 
t o  t h e  no r thwes t  and Dug-Hood Ridge t o  t h e  sou theas t )  c r e s t  between 900 and 1,200 ft. The v a l l e y  
between these  r i d g e s ,  known l o c a l l y  as Pop la r  Sp r i ngs  V a l l e y  and Bethe l  V a l l e y ,  c o n s i s t s  o f  
r o l l i n g  h i l l s  wh i ch  range between e l e v a t i o n s  o f  750 and 800 ft. W i t h i n  t h e  s i t e  boundar ies ,  
Chestnut  R idge c o n s i s t s  o f  two subo rd ina te  r i d g e s ,  wh i ch  c r e s t  a t  about  900 ft e l e v a t i o n .  I n  t h e  
v a l l e y  formed by  t hese  subr idges,  a  t opog raph i c  sadd le  r i s e s  t o  about  800 f t  and t h e  v a l l e y  s l opes  
f rom t h i s  sadd le  i n  bo th  t h e  n o r t h e a s t e r l y  and s o u t h w e s t e r l y  d i r e c t i o n s  down t o  t h e  C l i n c h  R i v e r  
(normal summer pool  741 f t ) .  There a r e  no p e r e n n i a l  streams on the  s i t e .  Flow a long  v a l l e y s  and 
g u l l i e s  occurs  o n l y  a f t e r  heavy r a i n f a l l .  

The s i t e  i s  s i t u a t e d  between t h e  t r a c e s  o f  t h e  Copper Creek and Whiteoak Mounta in  t h r u s t  f a u l t s .  
No ev idence o f  any pos t -Pa leozo i c  a c t i v i t y  a s s o c i a t e d  w i t h  them has been found. E leven recorded 
ear thquake e p i c e n t e r s  a r e  w i t h i n  a  50-mi r a d i u s ,  19 e p i c e n t e r s  w i t h i n  a  100-mi r a d i u s  and 44 
w i t h i n  a  200-mi r a d i u s  o f  t h e  s i t e .  The l a r g e s t  ear thquake known t o  have occu r red  w i t h i n  t h e  
t e c t o n i c  p r o v i n c e  i n  wh i ch  t h e  s i t e  i s  l o c a t e d  ( sou the rn  p a r t  o f  Ridge and V a l l e y  T e c t o n i c  P r o v i n c e )  
was on May 31, 1897 i n  G i l e s  County, V i r g i n i a .  The e f f e c t s  o f  such earthquakes on t h e  proposed 
p l a n t  w i l l  be cons ide red  i n  t h e  s t a f f ' s  S a f e t y  E v a l u a t i o n  Repor t ,  i n  accordance w i t h  10 CFR 
P a r t  100, Appendix A. 

2.5 HYDROLOGY 

2.5.1 Su r face  Water 

I n  t h e  s i t e  v i c i n i t y ,  t h e  C l i n c h  R i v e r  forms t h e  n o r t h  l e g  o f  t h e  Watts Bar Rese rvo i r ,  wh i ch  i s  
p a r t  o f  t h e  TVA system. I t s  w a t e r  e l e v a t i o n  i s  c o n t r o l l e d  by Watts Bar Dam, 55 m i l e s  downstream 
o f  t h e  proposed p l a n t  s i t e ,  and g e n e r a l l y  ma in ta ined  between 735 and 741 f t  above MSL. The 
f i n i s h e d  p l a n t  grade would  be a t  an e l e v a t i o n  815 f t  above MSL, w e l l  above t h e  maximum reco rded  
f l o o d -  l e v e l  o f  764 f t  above MSL. I n  t h e  w i n t e r ,  i n  t he  v i c i n i t y  o f  t he  proposed d i scha rge ,  t h e  
r i v e r  i s  a p p r o x i m a t e l y  612 ft wide and has an average depth  o f  6.3 f t  and average v e l o c i t y  o f  
1 .4  f p s .  An average r i v e r  w i d t h  o f  657 ft, dep th  o f  11.6 f t  and v e l o c i t y  o f  0.6 f p s  a r e  t y p i c a l  
o f  summer c o n d i t i o n s .  N o r r i s  Dam, 55 m i l e s  upstream f rom t h e  proposed s i t e ,  r e g u l a t e s  t h e  
C l i n c h  R i v e r  f l o w .  However, t h e  immediate i n f l u e n c e  on wa te r  f l o w  a t  t h e  s i t e  i s  Me l ton  H i l l  
Dam. I t  i s  sma l l ,  b u t  o n l y  5  m i l e s  upstream f rom t h e  proposed s i t e .  S ince  comp le t i on  o f  TVA's 
Me1 t o n  H i 1  1  Dam i n  1963, t h e  average y e a r  has i n c l u d e d  a  t o t a l  o f  46 days when no wa te r  was 
r e 1  eased. 

Based on 1963-1973 d i scha rge  r e c o r d s  f o r  Me l ton  H i l l  Dam, t h e  average f l o w  o f  t h e  r i v e r  i s  about 
4,800 c f s  a t  t h e  s i t e .  The maximum h o u r l y  average r e l e a s e  was 43,400 c f s ,  and t h e  maximum d a i l y  
average r e l e a s e  was 26,900 c f s  (ER, Sec 2.5.1.2 and PSAR, Sec 2.4.1.2.4). R i v e r  f l o w  a t  t h e  
s i t e  can be upstream, downstream o r  qu iescen t ,  depending on t h e  mode o f  o p e r a t i o n  o f  t h e  Me l ton  
H i l l  Dam, Watts Ba r  Dam and F o r t  Loudon Dam (on t h e  Tennessee R i v e r ) .  Flow r e v e r s a l  would occu r  
as a  r e s u l t  o f  a b r u p t  shutdown o f  Me l ton  H i l l  and Watts Bar Dams and by r e l e a s e  o f  wa te r  from 
F o r t  Loudon Dam. Zero f l o w  c o n d i t i o n s  a t  Me l ton  H i l l  Dam have been imposed f o r  con t i nuous  
p e r i o d s  o f  29 days, 11 days, and s h o r t e r  con t i nuous  per iods .  f o r  t h e  purposes o f  c o n t r o l l i n g  t h e  
growth  o f  Eu ras ian  wa te r  mi l fo i l  i n  t h e  r e s e r v o i r .  However, no extended p e r i o d s  of ze ro  f l ow  
a r e  a n t i c i p a t e d  i n  t h e  f u t u r e  s i n c e  TVA w i l l  c o n t r o l  t h e  m i l f o i l  t h rough  t h e  use o f  wa te r  l e v e l  
management and supplemental  a p p l i c a t i o n s  o f  chemical  h e r b i c i d e s  approved by t h e  EPA and a p p l i e d  
i n  accordance w i t h  t h e  Federa l  I n s e c t i c i d e ,  Fung i c i de  and Roden t i c i de  A c t  (Van Nor t ,  A p r i l  14, 
1976, E n c l .  2, p .6 ) .  The 1963-1973 f l o w  d a t a  f o r  Me l ton  H i l l  Dam show t h a t  n e a r l y  a l l  mon th l y  
averages exceeded 1000 c f s ,  excep t  f o r  p e r i o d s  o f  no f l o w  (ER, Tab 2 .5-2) .  Assessments i n  
Chapter  5  c o n s i d e r  b o t h  no f l o w  and 1000 c f s .  



Water temperatures were measured a t  C l i n c h  R i v e r  M i l e  (CRM) 21.6 between May 1963 and December 
1271. The maximum temperature  observed d u r i n g  t h i s  p e r i o d  o f  r e c o r d  was 78°F and- t h e  minimum, 
33°F. Tab le  2.1 g i ves  t h e  average d a i l y  maximum, minimum and mean temperature  f o r  each month 
(ER, Tab 2.5-7). F i g u r e  2.8 i l l u s t r a t e s  t h e  1974 seasonal and s p a c i a l  v a r i a t i o n  i n  wa te r  
temperature  o f  t h e  C l i n c h  R i v e r  (ER, Am I, P a r t  11, D la ) .  The wa te r  temperatures a r e  v e r t i -  
c a l l y  u n i f o r m  except  i n  t h e  summer when s t r a t i f i c a t i o n  i s  n a t u r a l l y  induced. Data on wa te r  
q u a l i t y  appear i n  Tab le  2.2 ( G a r t r e l l ,  1972). More d e t a i l e d  i n f o r m a t i o n  i s  a v a i l a b l e  i n  t h e  
ER, Sec 2.5, and t h e  PSAR, Sec 2.4. 

TABLE 2.1 Average D a i l y  Maximum, Min'm m and Mean R i v e r  Temperatures 
f o r  Each Month (1963-1971)1aY 

Jan F e b M a r J u n J u l M S e P O c t N o v D e c  - - 

Maximum 44 44 49 57 63 65 66 67 68 66 58 49 

Minimum 41 4 1 45 54 60 62 63 65 66 63 56 47 

( a ) ~ l  i n c h  R i v e r  M i l e  21.6; temperatures i n  O F  
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FIGURE 2.8 Water Temperature Survey, C l i n c h  R i v e r  M i l e  14.4 
(ER, Am I ,  P a r t  11, D la )  



TABLE 2.2 Clinch River Water Q u a l i t y  ~ a t a ( ~ )  
Tlne 5-Day 
n l o c a t i o n  Stream t d i f o m s  Yater  20.C 

A l k a l i n i t y  T o t a l  
n ( tmqe$)  NO ;pPh;te p h ~ ~ C o l ~ o t a  Hardness 

24-hr StJC(bl Depth D ischarge feca l  T o t a l  
Date c l o c k  ~ - ( c ~ ~ ~ ~ & & ~ ~ & & & & ~ & ~ ~ , ~ ~  

Cl inch R i v e r  Wi le  79.8 

6/22/67 1055 T a i l r a c e i d " O . 5  6.4W 2 62 50.2 7.8 0.5 5 5 0.37 0.00 0.01 0.43 0.01 0.01 7.8 o 89 115 

7/27/67 0905 T a i l r a c e  0.5 6.670 130 220 51.8 5.1 0.7 10 28 0.11 0.00 0.01 0.60 0.03 0.03 7.8 0 88 119 

8/15/67 1050 Ta l l race '  0.5 8.5W 6 130 57.2 2.9 1.2 15 6 0.08 0.13 0.01 0.48 0.01 0.01 7.6 0 10 129 

9/26/67 1120 T a l l r a r e  0.5 8.220 2 6 62.6 0.9 0.2 50 36 0.50 1.18 0.02 0.42 0.07 0.12 7.5 0 105 116 

10/18/67 1820 T a i l r a c e  0.5 7.220 11 11.WO €4.4 2.3 0.3 30 43 0.27 0.09 0.01 0.23 0.06 0.11 7.7 0 105 128 

11/8/67 1515 T a l l r a c e  0.5 2.220 6 23 60.8 6.7 0.3 10 15 0.14 0.18 <0.01 0.19 0.05 0.09 7.6 0 85 101 

2/15/68 0920 T a i l r a c e  1.0 6.390 3 23 33.8 11.2 1.2 10 15 0.25 0.06 0.02 0.54 0.04 0.18 8.2 0 103 --- 
4/24/68 1700 T a i l r a c e  1.0 0 160 620 42.8 10.5 1.0 10 2 0.04 0.05 0.01 0 . m  0.05 0.05 7.8 0 92 96 

C l l n c h  River n l l e  23.1 

6/23/67 1415 ~ a i ~ r a c h i e ) ~  0.5 16.500 94 940 64.6 8.6 0.0 5 14 0.40 0.01 0.02 0.40 0.01 0.11 7.8 0 96 128 

7/28/67 1340 T a l l r a c e  0.5 8.600 110 360 66.6 7.7 1.1 10 23 0.01 0.15 0.01 0.52 0.01 0.07 7.9 0 90 112 

8/15/67 1535 T a l l r a c e  0.5 15.260 3 230 63.5 7.9 0.9 15 31 0.09 0.09 0.01 0.47 0.05 0.25 7.5 0 32 124 

9/26/67 1650 T a l l r a c e  0.5 8.340 36 110 66.7 5.9 0.7 5 2 0.24 0.00 0.02 0.43 0.07 0.14 7.6 0 106 112 

10/19/67 1305 T a i l r a c e  0.5 8,340 16 3,400 62.6 6.2 1.6 10 8 0.31 0.17 0.03 0.31 0.06 0.16 7.9 0 100 125 

11/8/67 1155 T a i l r a c e  0.5 9.000 62 160 59.0 8.1 0.3 10 9 0.13 0.12 0.01 0.23 0.01 0.13 7.8 0 97 115 

2/16/68 0900 T a l l r a c e  1.0 7,500 3 36 41.0 11.7 ~ 1 . 0  5 10 0.25 0.11 0.02 0.57 0.06 0.12 7.2 0 111 - - -  
4/25/68 1815 T a l l r a c e  1.0 0 <Z 50 60.4 9.6 1.3 15 3 0 6 3  0.03 0.01 0.47 0.05 0.09 8.0 0 92 100 

S p e c i f i c  
I r o n  Hn -- ' Conductance 50116s 

Ca & & & & & T O ~ ~ I  Tota l  50 a a t  25'C 5"s 01s Tota l  
Iwnhor lcml  w m @,lLJ 

~ a l ~ r a c e ( ~ )  

T a i l r a c e  

T a i l r a c e  

T a i l r a c e  

Ta i  1 race 

T a i l r a c e  

T a i l r a c e  

T a i l r a c e  

 ailr race(^) 
T a i l r a c e  

T a i l r a c e  

T a i l r a c e  

T a i l r a c e  

T a l l r a c e  

Tai I race  

T a i l r a c e  

C l i n c h  River M i l e  79.8 

0.5 27.8 11.0 11 3.00 1.30 0.10 0.10 0.06 10 4.8 240 0 

0.5 28.8 11.4 3 2.50 1.10 0.01 0.12 0.06 12 3.9 241 13 

0.5 32.8 11.4 3 4.20 1.40 0.01 0.07 0.01 8 3.8 235 26 

0.5 31.0 9.4 7 2.50 1.30 0.01 0.10 0 .21 18 3 .1  284 4 

0.5 35.0 9.3 2 2.20 1.40 0.02 0.80 0.43 16 4.2 249 I 

0.5 26.0 8.8 3 2.40 1.50 0.02 0.73 0.09 14 --- 222 0 

1 .o  .-. -.. 2 2.70 1.20 0.05 --- --- 12 3.0 210 10 

1.0 23.0 9.5 3 1.70 3.80 0.05 0.06 0.02 10 2.7 240 --- 

C l i n c h  R i v e r  M i l e  23.1 

0.5 27.7 14.4 2 2.00 3.00 - - -  0.47 

0.5 28.8 9.6 5 2.30 1.50 0.01 0.40 

0.5 31.8 10.8 9 2.20 1.40 0.00 0.26 

0.5 29.5 9.2 18 1.70 1.40 0.01 9.21 

0.5 34.0 9.3 2 2.60 1.50 0.01 0.22 

0 . 5  31.0 9.1 3 2.80 1.60 0.02 0.17 
1.0 -.. ... 3 2.30 1.00 0.05 - - -  
1.0 26.0 9.0 3 3.00 4.00 0.05 0.19 

Percent  d is tance f r a n  l e f t  bank look ing downstream 
( E )  Hltr~gen: Valuer s h a m  a r e  m g l l  n i t r o g e n  i n  t h e  f a m r  l i s t e d .  
( d l  Ta l l race:  N a r r i r  Oam. 
(e)  T a l l r a c e :  Ue l tan  Hl11 Om. 

2.5.2 Groundwater 

Groundwater occurs a t  t h e  proposed s i t e  pr imari ly  in  weathered j o i n t s  and f r a c t u r e s  i n  t h e  sub- 
sur face  rocks (ER, Sec 2.5.2.4) .  This zone extends from the  ground surface t o  the top of the  
continuous rock. Borings made a t  the  proposed s i t e  and in the  r i v e r  show t h a t  the e leva t ion  of 

' t h e  top of continuous rock l i e s  a t  700 MSL. All groundwater a t  the s i t e  flows towards the  
r i v e r ,  general ly  p a r a l l e l  with the  ridges t h a t  charac te r ize  the region and from topographic 
highs t o  topographic 1 ows. Groundwater recharge i s  pr imari ly  derived from p r e c i p i t a t i o n .  

2.6 METEOROLOGY 

The regional c l imate,  with r e l a t i v e l y  warm summers and cool win te rs ,  i s  c h a r a c t e r i s t i c  of 
con t inen ta l  c l imat ic  regions in  the southeastern United S t a t e s .  In the win te r ,  cold dry a i r  
masses from Canada predominate. They usually a r e  modified and warmed somewhat as  the  a i r  
crosses  t h e  r idges of t h e  Cumberlands and moves down the  eas te rn  s lopes .  During the  remainder 
of the  y e a r ,  the  an t icyc lon ic  c i r c u l a t i o n  of the  atmosphere about the  Bermuda-Azores high 
pressure system r e s u l t s  in  predominance of warm, moist a i r  from the  Gulf (Landsberg, 1974; 
USDC 1 ;  USDC 2) .  On about 33 days annual ly,  temperatures may be expected t o  reach 90°F o r  
higher ,  and temperatures of 0°F or  lower may be expected on one day each year .  Temperatures of 
32°F o r  lower may be expected t o  occur on 82 days annually (USDC 1 and USDC 3 ) .  P r e c i p i t a t i o n  
amounts a r e  g r e a t e s t  during winter  and e a r l y  spring,  and a r e  lowest in  e a r l y  autumn. A secon- 
dary p r e c i p i t a t i o n  maximum, associated w i t h  thundershower a c t i v i t y ,  occurs in  July (USDC 1 ) .  
Relat ive humidity, on an annual b a s i s ,  averages 70%. Additional information i s  presented in 
Sec 2.6.1 of t h e  ER.  



L o c a l l y ,  long- term reco rds  show t h a t  extreme maximum and minimum K n o x v i l l e  temperatures a r e  
104OF and -16OF, r e s p e c t i v e l y  (USDC 2) .  A t  Oak Ridge t h e  extreme maximum and minimum a i r  
temperatures, recorded ove r  a  s h o r t e r  p e r i o d  o f  record,  a r e  105OF and -g°F, t e s p e c t i v e l y  (USDC 1  ). 
A  maximum 24-hr p r e c i p i t a t i o n  t o t a l  o f  7.5 inches was recorded a t  Oak Ridge, 'and a  24-hr t o t a l  
o f  7.75 i nches  a t  t h e  X-10 s t a t i o n  s i t e  (ER, Sec. 2.1.6.2.4). A 24-hr snowfa l l  t o t a l  o f  12  i nches  
was recorded a t  Oak Ridge and d a t a  i n d i c a t e  t h a t  heavy f o  ( v i s i b i l i t y  0.25 m i l e  o r  l e s s )  occurs  
on  abou t  34 days a n n u a l l y  a t  t h e  weather o f f i c e  l o c a t i o n  YUSDC 1 )  Such occur rences may be more 
f r e q u e n t  a t  t h e  p l a n t  s i t e ,  wh ich i s  nea re r  t h e  r i v e r .  Wind speed and d i r e c t i o n  d i s t r i b u t i o n s  
(w ind roses ) ,  based on J u l y  1973 t o  J u l y  1974 da ta  c o l l e c t e d  o n s i  t e  a t  t h e  75- and 200,ft above 
ground l e v e l s ,  a r e  presented i n  F i g u r e  2.9 (ER, F i g  2.6-4 and -9 ) .  O n s i t e  da ta  used i n  d e t e r -  
m i n i n g  t h e  d i s p e r s i o n  f a c t o r s  f o r  r a d i o l o g i c a l  dose assessments ( S e c t i o n  5.7) were c o l l e c t e d  
d u r i n g  t h e  p e r i o d  f rom June 1, 1974 th rough  May 31, 1975 (Sec t i on  6.1.3).  The wind d i r e c t i o n  
f requency f o r  t h e  7 5 - f t  w ind d a t a  f o r  t h e  June 1974 through May 1975 p e r i o d  shows t h e  $ame 
p a t t e r n  as t h e  7 5 - f t  w ind d i r e c t i o n  frequency presented i n  F i g u r e  2.9. Temperature and p re -  
c i p i t a t i o n  da ta  f o r  t h e  X-10 s t a t i o n  s i t e  a r e  presented i n  Tab le  2.3 (ER, Tab 2.6-4 and -8). 
A d d i t i o n a l  l o c a l  me teo ro log i ca l  i n f o r m a t i o n  i s  a v a i l a b l e  i n  Sec 2.6.2 o f  t h e  ER. 

SSW SSE 
s 

N 

200-FT LEVEL 

S 

c y 7 - 1 0  -17-21 
CALM 

WIND IN KNOTS Numbers on c o n c e n t r i c  c i r c l e s  r e p r e s e n t  o e r c e n t - e f  year .  

Bars show d i r e c t i o n  f rom which t h e  wind blows 

FIGLIRE 2.9 Annual O n s i t e  Wind Roses (ER, F i g  2.6-4 a n d ' - 9 )  

Local  severe weather occur rences may be assoc ia ted  w i t h  i n tense ,  l a r g e - s c a l e  w i n t e r  storms o r  
w i t h  severe thunderstorms, m a i n l y  i n  t h e  warmer seasons. Remnants o f  hu r r i canes  o r  t r o p i c a l  
storms o c c a s i o n a l l y  a f f e c t  t h e  area.  Between 1953 and 1974, 54 tornadoes occu r red  w i t h i n  a  
10,000 sq m i l e  area c o n t a i n i n g  t h e  s i t e ;  t h i s  r e s u l t s  i n  a  mean annual to rnado f requency o f  
2.5 and a  recu r rence  i n t e r v a l  f o r  a  tornado a t  t h e  p l a n t  s i t e  o f  1450 yea rs  (USDC 5, 1975; 
Thom, 1973) .  There were 15 r e p o r t s  o f  h a i l ,  0.75 i n .  d iameter  o r  g r e a t e r ,  and 46 windstorms 
w i t h  speeds o f  50 knots  (58 mph) o r  g r e a t e r  w i t h i n  t h e  one degree l a t i t u d e - l o n g i t u d e  square 
c o n t a i n i n g  t h e  s i t e  d u r i n g  t h e  p e r i o d  1955 through 1967 (SELS, 1969). Dur ing t h e  p e r i o d  1871- 
1973, 4  t r o p i c a l  storms o r  hu r r i canes  passed w i t h i n  50 m i l e s  (Cry,  1965; USDC 4 ) .  F reez ing  
p r e c i p i t a t i o n  may be ex ec ted t o  occur  about 5  t imes each y e a r  and a  severe i c e  s torm (accumu- 
l a t i o n  of 1  i n .  o r  more! once every  5  years  (Tat t leman and Gr ingor ton,  1973).  H igh a i r  p o l -  
l u t i o n  p o t e n t i a l  ( a i r  s t a g n a t i o n )  can be expected t o  occur  on 7  days a n n u a l l y  (Gross, 1970; 
Hol zworth,  1972).  



Table  2 .3  C l i m a t o l o g i c a l  Temperature and P r e c i p i t a t i o n  - Oak Ridge Area S t a t i o n  x - ~ o ( ~ )  

Teaperalure, 1945-1964 P r e c i p i t a t i o n ,  1944-1964 
C l ima to log i ca l  Standard Extremes 

Normals 1931 -1960 1945-1964 
T a n a i  l y  D a i l y  Highest Lowest Month1 Monthly Monthly Maximum 
Monthly Maximum Minimun Averagerh) Maximum Minimum i n  24 Hr 

Month -- F ) F ( i n . )  ( i n . )  (in.) ( i n . )  

Decerber 
January 
February 

March 
A p r i  1 
May 

June 
J u l y  
August 

September 
October 
November 

Winter 40.7 50.0 31.4 77 - 8 

Spr iny 57.7 69.3 46.0 94 4 

Summer 76.2 87.2 65.2 103 4 1 

71.1 83.0 59.2 103 33 
60.0 72.2 47.7 91 21 
47.6 58.6 36.5 83 4 

F a l l  59.6 71.3 47.6 103 4 

Annual 58.5 69.4 47.6 103 -8 

O&k Kidge C i t y  O f f i ce  
Cl ima to loy i ca l  Standard Normals 1941-1970 

Annual 57.8 68.6 47.0 1 0 5 ( ~ )  - 9 ( ~ )  

Knoxv i l l e  V i c i n i t y  
C l ima to log i ca l  Standard Normals 1941-1970 

Annual 59.7 69.8 49.5 1 0 4 ' ~ )  - 1 6 ( ~ )  

Source: ER, Tab 2.6-4.and 2.6-8. 
( b )  Standard c l  i rnato log ica l  normals - 1931 -1960. 
( c )  May 1947 - October 1974. 
(d )  1G74 - October 1q74 

2.7 ECOLOGY 

2.7.1 T e r r e s t r i a l  Ecology 

The s i t e  suppor ts  moderate ly  d i v e r s e  p l a n t  and animal popu la t i ons .  A mosaic o f  f o r e s t  types 
covers  n e a r l y  a l l  of t h e  1364 acres, w i t h  37% i n  hardwoods, 47% i n  c o n i f e r s ,  11% i n  mixed 
f o r e s t ,  and 5% i n  nonforested l a n d  (ER, Sec 2.7.1.3.1). The mosaic r e f l e c t s  p rev ious  l a n d  use 
and p resen t  f o r e s t  management p r a c t i c e s  on t h e  s i t e .  Extens ive fa rm ing  p r i o r  t o  1942 r e s u l t e d  
i n  e r o s i o n  and l o s s  o f  s o i l  f e r t i l i t y  on s teep s lopes.  Most o f  t h e  e x i s t i n g  deciduous f o r e s t s  , 

were p r e s e n t  as e a r l y  as 1924, b u t  acreages o f  c o n i f e r s  doubled f rom 1940 t o  1972 because o f  
n a t u r a l  o l d  f i e l d  success ion and because o f  r e c e n t  p l a n t i n g s  o f  p i n e  (McConathy, 1975).  Two 
o f  t h e  p l a n t  communities, s o - c a l l e d  " n a t u r a l  areas",  on the  s i t e  a r e  o f  e c o l o g i c a l  i n t e r e s t  
because o f  t h e i r  s tages of success ion and r e l a t i v e l y  und is tu rbed '  c o n d i t i o n  (ER, Sec 2.7.1.3.3 
and F i g  2.7-6). These a r e  1 )  l e s s  than 28 acres on t h e  e a s t  boundary o f  t h e  s i t e  dominated by 
n o r t h e r n  r e d  oak, t u l i p  p o p l a r ,  and w h i t e  oak, and 2 )  about 15 acres o f  mixed deciduous (beech- 
mixed oak) f o r e s t  i n  t h e  n o r t h e r n  p a r t  o f  t h e  s i t e .  P l a n t  and animal popu la t i ons  on the  s i t e  
a r e  s i m i l a r  t o  t hose  o f  much o f  t h e  su r round ing  l a n d '  (ER, Sec 2.7.1.4).  For example, t he  Oak 
Ridge Reserva t i on  con ta ins  29,443 acres i n  t h e  v a r i o u s  woodland types shown i n  Table 2.4. 



2.7.1.1 F l o r a  

P l a n t  species on t h e  s i t e  a re  l a r g e l y  those expected f o r  land  under o ing  secondary succession 
i n  Eastern Tennessee whlch has a r e l a t i v e l y  r i c h  f l o r a  (Braun, 19727. Rare lan t -  species (ER, 
Sec 2.7.1.3.4 and ER Am I, P a r t  11, 87) inc lude  Panax u i n  ue fo l ium (.ginseng!, Cimic i fuga r u b i f o l i a  
(b lack  snakeroot) and Sax i f ra  a careyana (careyt=i.- occur r ing  a r e  C ri edium, 
acaule (Pink l a d y ' s  s l d i c e n t r a  canadensis ( s q u i r r e l  corn) and L i p a r i s  li 1 i-e 
twayblade) which a r e  l i s t e d  as uncommon i n  southern Nat ional  Forests (Duncan, m i x  
species were c o l l e c t e d  which had n o t  been c o l l e c t e d  p rev ious ly  i n  Roane County according t o  the 
Un ive rs i  t y  o f  Tennessee Herbarium (ER Am I, ' P a r t  11, B7). None o f  the  endemic species o f  the  
Tennessee cedar glades (Baskin, e t  al., 1968) was found i n  cedar glades on the  s i t e .  Except 
f o r  those species 1 i s t e d  above, no r a r e  o r  endangered p l a n t  species on the  Smithsonian I n s t i t u t e  
l i s t  (USDI, 1975) o r  on the  l i s t  g i ven  by Goff e t  a l .  (1975) o r  by Sharp (1974) have been 
repor ted  on t h e  s i t e .  Maps showing t h e  exact  l o c a t i o n s  o f  r a r e  p l a n t s  have been drawn. 

TABLE 2.4 Forested Acres o f  the Oak Ridge ~ e s e r v a t i o n ' ~ )  

Community Type Acres % o f  To ta l  

Hardwood 10,876 37 

Pine P l a n t a t i o n  5,002 17 

Natura l  P ine 4,888 16 

Cedar and Pine 478 2 

Hardwood-Cedar 1,660 5 

Hardwood-Pi ne 5,959 20 

Hardwood-Cedar-Pi ne 589 3 

2.7.1.2 Fauna 

2.7.1.2.1 Mammals. Two o f  the most common small mammals on the s i t e  are the whi te-  
footed mouse (Peromyscus leucopus) and the golden mouse (Peromyscus n u t t a l i ) .  Mammals p rov id -  
i n g  s p o r t  and rec rea t ion ,  those w i t h  economic value as furbearers,  and those considered r a r e  o r  
threatened a re  i d e n t i f i e d  below w i t h  specia l  re ference being made t o  species found on the s i t e .  

1 ) Mammals Prov id ing  Spor t  and Recreat ion 

" The w h i t e - t a i l e d  deer popu la t ion  i n  Roane County i s  about one deer per 2000 acres 
al though populat ions a t  the  s i t e  may be one per  600 acres o r  h igher  (ER Am I, 
Par t  11, 85) .  Roane, Loudon and Knox Counties a re  closed t o  deer hunt ing and the 
s i t e  i t s e l f  i s  closed t o  a l l  hunt ing (ER, Sec 2.7) .  

" Eastern c o t t o n t a i l  r a b b i t s  are common i n  the open areas o f  the s i t e ,  bu t  uncommon 
i n  p ine areas (ER Am I, P a r t  11, 85). For the  f o u r  count ies near the  s i t e  
(Roane, Loudon, Knox, and Anderson), r a b b i t s  are a t  about one per 3 t o  7.5 acres 
and hunter  success i s  about 0.65 r a b b i t  per hunter t r i p  i n  east  Tennessee as a 
whole. 

" The gray s q u i r r e l  i s  common o n l y  i n  mature mixed hardwood areas on s i t e .  The 
f o u r  count ies near the  s i t e  have about one s q u i r r e l  per 1.5 acres and hunter 
success i n  eas t  Tennessee i s  about 1.55 s q u i r r e l s  per  hunter  t r i p .  

2) Mamals o f  Economic Value 

A number o f  fu rbear ing  mammals occur ons i te .  Ranked on the bas is  o f  p r i c e  per  p e l t  i n  descending 
order ,  these a re  red and gray fox,  mink, raccoon, skunk, muskrat and opossum. I n  add i t i on ,  
raccoon, opossuln and muskrat a re  eaten by some people. Red and gray foxes, raccoons, and 
opossum are popular game mammals i n  Tennessee. 

" Red and gray f o x  a re  the  most common predators on the s i t e ,  w i t h  probably more 
red  than gray foxes occur r ing  throughout the s i t e .  



" Mink  occu r  a long  t h e  C l i n c h  R i v e r  where they p r e y  upon b o t h  a q u a t i c  and shore- 
l i n e  mammals. 

" Raccoons a r e  found nea r  wa te r  b u t  move around th roughou t  t h e  s i t e .  

" S t r i p e d  skunk a r e  p resen t ,  e s p e c i a l l y  nea r  a q u a t i c  areas, b u t  s p o t t e d  skunk have 
n o t  been found. 

" Muskra ts  a r e  found a l o n g  t h e  C l i n c h  R i v e r .  

" Opossum a r e  common on t h e  s i t e .  

3 )  Threatened Species 

T rapp ing  a t  12 d i f f e r e n t  areas on t h e  s i t e ,  ove r  a l l  f o u r  seasons o f  t h e  yea r ,  r evea led  no smal l  
mammal spec ies  c l a s s i f i e d  f e d e r a l l y  as  endangered o r  t h rea tened  (ER Am I, P a r t  11, 83) .  The o n l y  
mammals l i s t e d  as endangered (US Dept o f  I n t ,  1973 and 1975, and App A) wh ich  m igh t  occu r  on t h e  
s i t e  a r e  t h e  I n d i a n a  Ba t  (Myo t i s  s o d a l i s )  and t h e  g ray  b a t  (M o t i s  g r i sescens )  a l t h o u g h  they  
have n o t  been found  on t h e  s i t e  n o r  on t h e  Oak Ridge R e s e r v h ( H o w e l 1  and Dunaway, 1959).  
The r i v e r  o t t e r  ( L u t r a  canadens is )  may occu r  on t h e  s i t e  (ER, Amendment V I ) .  

2.7.1.2.2 B i r d s .  B i r d s  were censused u s i n g  t r a n s e c t s  on r e p r e s e n t a t i v e  h a b i t a t s  i n  
l a t e  May and i n  mid-December, w i t h  seven counts  a t  each sampl ing t i m e  (ER Am I, P a r t  11, B4).  
A d d i t i o n a l  q u a l i t a t i v e  surveys were conducted i n  March, May, August, and mid-November (ER, Sec- 
t i o n  2.7.1.4.2). O f  t h e  125 spec ies  observed on t h e  s i t e ,  t h e  Southern  b a l d  eag le  ( H a l i a e e t u s  
leucocepha lus  l eucoce  h a l u s )  and t h e  American osprey  (Pandion h a l i a e t u s )  a r e  on t h e  Federa l  l i s t  
o f  endangered Dept o f  I n t ,  1975) and cons ide red  endangered by t h e  S t a t e  o f  Tennessee 
(App A).  I n  a d d i t i o n ,  t hese  t h r e e  spec ies  of  hawk, cons ide red  by t h e  S t a t e  t o  be threatened,  
have been observed: t h e  sharp-sh inned hawk ( A c c i p i t e r  s t r i a t u s ) ,  Cooper 's  hawk ( A c c i p i t e r  
c o o p e r i i  and marsh hawk ( C i r c u s  cyaneus).  A l l  f i v e  r a r e  spec ies  a r e  p resen t  on t h e  Oak Ridge 
Rese rva t i on  (ER, Tab 2 . 7 - 1 5 ) .  

Four  spec ies  o f  up land  game b i r d s  occu r  on t h e  s i t e .  Bobwhite q u a i l  i s  t h e  most abundant w i t h  s i x  
c o v i e s  ( 4  t o  6 i n d i v i d u a l s  p e r  covey) observed i n  t h e  s p r i n g  survey (ER, Am I ,  P a r t  11, B5). Fo r  
t h e  f o u r  c o u n t i e s  nea r  t h e  s i t e  (Knox, Loudon, Anderson, and Roane), p o p u l a t i o n s  o f  q u a i l  a r e  one 
covey [abou t  12 b i r d s )  p e r  50 t o  75 ac res .  The q u a i l  p o p u l a t i o n s  on t h e  s i t e  a r e  l e s s  because o f  
t h e  sma l l  amount o f  p r e f e r r e d  h a b i t a t  (open brushy a r e a s )  on t h e  s i t e .  Q u a i l  h a r v e s t  f o r  e a s t  
Tennessee i s  about  1 .3  q u a i l  p e r  hun te r  t r i p .  Mourning doves a r e  p resen t ;  n i n e  i n d i v i d u a l s  were 
observed i n  t h e  s p r i n g  and summer surveys.  The su r round ing  f o u r - c o u n t y  area does n o t  g e n e r a . 1 1 ~  
have l a r g e  dove p o p u l a t i o n s  because t h e r e  i s  n o t  much smal l  g r a i n .  Cu r ren t  h a r v e s t  f i g u r e s  f o r  
e a s t  Tennessee as a whole i n d i c a t e  4.2 b i r d s  p e r  h u n t e r  t r i p .  The r u f f e d  grouse was a l s o  observed; 
f i v e  i n d i v i d u a l s  were r e p o r t e d  f rom t h e  s p r i n g  and summer su rvey  pe r i ods .  The American woodcock 
was found i n  wet f i e l d s  and bo rde r  areas; f i v e  i n d i v i d u a l s  were i d e n t i f i e d  d u r i n g  t h e  survey 
(ER, Am I ,  P a r t  11, B5).  

2.7.1.2.3 R e p t i l e s  and Amphibians. He rp to fauna l  spec ies  a r e  r e l a t i v e l y  abundant on 
t h e  s i t e  because o f  t h e  v a r i e t y  o f  h a b i t a t s  a v a i l a b l e ,  e s p e c i a l l y  i n  mixed oak f o r e s t s  and i n  
wet  p laces .  None o f  t h e  spec ies  l i s t e d  i n  Tab le  2.7-20 o f  t h e  ER and on t h e  S t a t e  l i s t  i s  
f e d e r a l l y  c l a s s i f i e d  as th reatened.  The b u l l  f r o g  i s  c l a s s i f i e d  as a game animal i n  t h e  S t a t e .  

2.7.2 Aqua t i c  Ecology 

Phys i ca l  and chemical  c h a r a c t e r i s t i c s  o f  t h e  C l i n c h  R i v e r  near  t h e  s i t e  a r e  d iscussed i n  Sec- 
t i o n  2.5. Water q u a l i t y  seems s i m i l a r  t o  t h a t  o f  sou theas te rn  U.S. r i v e r s  (Geraghty,  1973).  
T o t a l  and f e c a l  c o l i f o r m  coun ts  ( S e c t i o n  2 .5)  a r e  w e l l  below t h e  maximum a l l o w a b l e  l i m i t  o f  
5000/100 ma ( t o t a l  f e c a l )  f o r  any one water  sample r e q u i r e d  by t h e  S t a t e  o f  Tennessee (TWQCB, 
1973) f o r  t h e  p r o t e c t i o n  o f  f i s h  and a q u a t i c  l i f e .  The h i g h e r  coun ts  i n  March can be a t t r i b u t e d  
t o  p o l l u t i o n  by a g r i c ~ l t u r a l  r u n - o f f ,  e s p e c i a l l y  f r om f e c a l  con tam ina t i on  by f a rm  an imals  (ER, 
Sec 2.7.2.4.1).  

The phy top lank ton  community sampled from March 1974 th rough  A p r i l  1975 i s  rep resen ted  by 157 
spec ies .  The diatoms (Chrysophyta)  were t h e  most numerous d i v i s i o n  from March th rough  May; t h e y  
decreased i n  June and J u l y ,  and i nc reased  d u r i n g  August and September. The b lue-green a lgae  
( C y a n o p h ~ t a )  were p r e s e n t  i n  May, i nc reased  i n  June and J u l y  t o  become t h e  most numerous d i v i s i o n ,  
and decreased i n  August and September. The green a lgae  (Ch lo rophy ta )  comprised a smal l  percentage 
o f  t h e  t o t a l  p o p u l a t i o n  f r om May th rough  J u l y  and i nc reased  s i g n i f i c a n t l y  i n  August and September. 
Two o t h e r  d i v i s i o n s  o f  phy top lank ton ,  eug leno ids  (Eug lenophyta)  and d i n o f l a g e l l a t e s  (Py r rophy ta )  
were p resen t  b u t  i n  r e l a t i v e l y  l ow  numbers. From September t o  A p r i l ,  a l l  f i v e  p l a n t  d i v i s i o n s  



were p resen t .  Phytop lankton d e n s i t i e s  ranged f rom 1.9 x  l o 5  t o  2.9 x  l o 6  c e l  l s l a ,  i n  t h e  range 
g i v e n  f o r  TVA wa te r  bod ies  (Tay lor ,  1971). D i v e r s i t y  i n d i c e s  (~hannon-Wiener)  were n o t  s i g n i f i -  
c a n t l y  d i f f e r e n t  among s t a t i o n s  and sampl ing pe r iods .  Mean c h l o r o p h y l l  a c o n c e n t r a t i o v  f o r  
June th rough  A p r i l  was 3.6 mg/m3 and ranged from 2.2 t o  6.0 mg/m3, t y p i c a l  o f  TVA wa te r  bod ies  
( T a y l o r ,  1971). A mean r a t i o  of 1.3 was determined f o r  t h e  pheophyt in  c o n t e n t  o f  t h e  phyto-  
p lank ton .  Pheophyt in  i s  t h e  n a t u r a l  degradat ion p roduc t  o f  c h l o r o p h y l l  a:. The r a t i o  o f  
pheophyt in  a t o  c h l o r o p h y l l  a i s  t h e  r a t i o  of o p t i c a l  d e n s i t i e s  b e f o r e  and a f t e r  a c i d i f y i n g  
pigment e x t r a c t .  A  r a t i o  o f  1.0 i n d i c a t e s  the  presence o f  o n l y  pheophyt in  a, whereas a  r a t i o  
o f  1.7 i n d i c a t e s  t h a t  t h e  samples a r e  f r e e  o f  pheophyt in  a (EPA, 1973). 

A t o t a l  o f  81 zoop lankton spec ies  were i d e n t i f i e d  f rom March 1974 through A p r i l  1975, o f  wh ich 
57 spec ies  were r o t i f e r s  and 24 ar thropods.  The ar thropods c o n s i s t e d  m a i n l y  o f  c ladocerans and 
copepods. The number o f  zoop lank te rs  ranged f rom 1/a  t o  206/a, w i t h  biomass es t ima tes  r a n g i n g  
f rom 13 t o  639 ~ g l a ,  t y p i c a l  o f  t h e  n a t i o n ' s  r i v e r s  (Pennak, 1963). H ighes t  d e n s i t i e s  were 
recorded i n  May w i t h  l owes t  d e n s i t i e s  o c c u r r i n g  i n  March. Seasonal v a r i a t i o n s  i n  t h e  C l i n c h  
R i v e r  zoop lankton a r e  as fo l l ows :  r o t i f e r s  dominate n u m e r i c a l l y  d u r i n g  e a r l y  s p r i n g  and summer, 
b u t  decrease d u r i n g  t h e  c o l d e r  months; c ladocerans a r e  abundant f rom March th rough  October; 
copepods a r e  p resen t  throughout  most o f  t h e  year ,  even though n o t  abundant, except  p o s s i b l y  
d u r i n g  t h e  warmer months (ER, Sec 2.7.2.4.3). D i v e r s i t y  i n d i c e s  were n o t  s i g n i f i c a n t l y  d i f -  
f e r e n t  between s t a t i o n s  b u t  June-September mean d i v e r s i t y  i n d i c e s  were h ighe r  than th6se f o r  
March o r  May. Some v e r t i c a l  s t r a t i f i c a t i o n  does occur  amo.ng t h e  r o t i f e r  species, b u t  l i t t l e  
among t h e  a r th ropod  spec ies .  R o t i f e r s  were two t o  f o u r  t imes more abundant i n  t he  s u r f a c e  
samples than i n  t h e  bot tom samples. 

Pe r iphy ton  (a t tached  a lgae )  samples were c o l l e c t e d  f rom March 1974 th rough  May 1975 w i t h  149 
spec ies  p resen t  r e p r e s e n t i n g  5  Phyla.  Diatoms were the  most numerous p e r i p h y t o n  organisms w i t h  
green algae, b lue-green a lgae,  eug leno ids  and d i n o f l a g e l l a t e s  i n  decreas in? o r d e r  o f  abundance. 
The mean number o f  a l g a l  c e l l s  (no./cm2) ranged f rom 1.1 x  l o 5  t o  3.9 x  10 . D i v e r s i t y  i n d i c e s  
showed no apparent  d i f f e r e n c e s  between s t a t i o n s  o r  seasons. The seasonal p a t t e r n  o f  abundance 
i s  q u i t e  t y p i c a l  f o r  t hese  organisms. Diatoms had h i g h  d e n s i t i e s  i n  s p r i n g  and lower  d e n s i t i e s  
d u r i n g  t h e  summer. The blue-greens increased d u r i n g  t h e  summer and reached h i g h e s t  d e n s i t i e s  i n  
October.  Du r ing  t h e  f a l l  and w i n t e r ,  green and b lue-green a lgae,  as expected, decreased w i t h  
blue-greens be ing  n e a r l y  absent i n  w i n t e r .  Diatoms were t h e  n u m e r i c a l l y  dominant form i n  t h e  
w i n t e r  months w i t h  green a lgae  be ing present  i n  smal l  amounts. Abundance and seasonal p a t t e r n s  
a r e  t y p i c a l  f o r  Tennessee ove r  t h e  pas t  seven yea rs  (ER, Sec 2.7.2.4.4).  Mean va lues o f  c h l o r o -  
p h y l l  a ranged f rom 8.4  t o  55.8 mg/m2 f o r  t h e  p e r i o d  between May 1974 and May 1975. The mean 
va lue  f o r  pheophyt in  g f o r  a l !  samples analyzed was 1.6, i n d i c a t i n g  a  nondecaying photosyn- 
t h e t i c a l l y  a c t i v e  community. 

The d i s t r i b u t i o n  and abundance o f  macrophytes i n  t he  s i t e  area were sparse.  A few s t rands  o f  
Euras ian water  m i l f o i l  were c o l l e c t e d ,  b u t  t h e i r  o r i g i n  cou ld  n o t  be i d e n t i f i e d .  The sparse 
growth o f  macrophytes i s  a t t r i b u t e d  t o  l i m i t e d  l i g h t  p e n e t r a t i o n  i n  t he  water ,  s teep s h o r e l i n e s ,  
hard  s u b s t r a t e ,  and a  f l u c t u a t i n g  r i v e r  water  l e v e l  (ER, Sec 2 .7 .2 .4 .6) .  

The b e n t h i c  mac ro inve r teb ra tes  (benthos)  c o l l e c t e d  by dredg ing were n u m e r i c a l l y  dominated by 
i n s e c t  l a r v a e  ( ch i romon ids ) ,  rep resen t i ng  over  50% o f  a1 1  spec ies  c o l  l e c t e d .  Other  impor tan t  
groups i n c l u d e d  mo l l usks ,  anne l i ds ,  f la tworms and c o e l e n t e r a t e s .  A t o t a l  o f  82 spec ies  were 
c o l l e c t e d  from March 1974 through May 1975. D e n s i t i e s  o f  t h e  benthos ranged f rom 75 t o  784 
organisms/m2 and d i v e r s i t y  i n d i c e s  were low. Subs t ra te  t ype  i s  a  s i g n i f i c a n t  f a c t o r  a f f e c t i n g  
benthos d i s t r i b u t i o n  (EPA, 1973) .  Three types o f  subs t ra tes ,  f i n e  sand, sand, and g rave l s ,  were 
i d e n t i f i e d  f o r  t h e  C l i n c h  R i v e r  near  t h e  s i t e .  Annei ids ,  m a i n l y  L imnodr i l us ,  were t h e  dominant 
form i n  t h e  f i n e  sediments w i t h  the  mo l l usk  Corb i cu la  and t h e  c o e l e n t e r a t e  Hydra dominant i n  t h e  
coarse sand and g r a v e l ,  r e s p e c t i v e l y .  Biomass, expressed as composite b l o t t e d  and ash - f ree  d r y  
weight ,  were es t ima ted  f o r  Corb i cu la  a lone  and f o r  a l l  o t h e r  organisms combined. C o r b i c u l a  
biomass es t ima tes  ranged from 2 t o  11,400 mg/m2 and f o r  t he  o t h e r  organisms, 0  t o  165 mg/mr. 

A r t i f i c i a l  subs t ra tes  were a l s o  used t o  assess t h e  macroinvertebr-ates. Chironomid l a r v a e  
represented over  50% o f  t h e  67 species i d e n t i f i e d . .  Biomass va lues ranged f rom 39 t o  1,260 mg/m2. 
Chironomids have been c l a s s i f i e d  as b i o l o g i c a l  i n d i c a t o r s  o f  water  q u a l i t y  (EPA, 1973). Ten 
spec ies  o f  chironomids c o l l e c t e d  i n  t h e  dredge samples and 8  species c o l l e c t e d  on a r t i f i c i a l  
subs t ra tes  a r e  l i s t e d  by  EPA as be ing i n t o l e r a n t  t o  decomposable o rgan ic  waste. The presence of 
those species i m p l i e s  t h a t  t h e  s tudy  area around t h e  s i t e  i s  n o t  w i d e l y  contaminated w i t h  
decomposable o r g a n i c  waste. The A s i a t i c  clam, Corb i cu la ,  was the  dominant mac ro inve r teb ra te  
c o l l e c t e d  i n  terms o f  biomass. (Fo r  more d e t a i l e d  biomass va lues ,  l eng ths ,  and l i f e  h i s t o r y  o f  
t h i s  clam, r e f e r  t o  t h e  ER, Sec 2.7.2.4.5.) 

A t o t a l  o f  34 f i s h  spec ies  rep resen t i ng  14 f a m i l i e s  were c o l l e c t e d  by e l e c t r o s h o c k i n g  and g i l l  
n e t t i n g  f rom March 1974 through January 1975 (Tab le  2.5).  The spec ies  c o l l e c t e d  have been 
d i v i d e d  i n t o  genera l  c a t e g o r i e s  o f  game, rough, and fo rage  f i s h e s .  I n  terms o f  numbers, t h e  



forage f i s h e s  represented 63% o f  the t o t a l  catch w i t h  the  t h r e a d f i n  shad being the most numerous. 
The rough f i s h  (so -ca l led  "commercial'! f i s h )  comprised about 21% o f  the t o t a l  catch o f  which s k i p -  
jack  h e r r i n g  were most numerous. The game f i s h e s  inc lude  centrachids (sunf ishes) ,  pe r i ch thy ids  
(temperate basses) and perc ids (perches). They comprised about 14% o f  the  t o t a l  catch. B l u e g i l l s  
were the  most numerous game f i s h .  Largemouth bass and wh i te  crappie are the most des i red  game 
f i s h  i n  the  area, and i f  in t roduced s t r i p e d  bass become p l e n t i f u l ,  they w i l l  be p r i z e d  h i g h l y  by 
spor t  f ishermen (Hatcher, 1975). I n  terms o f  weight, rough f i s h  were most abundant, rep resen t ing  
about 70% o f  the  t o t a l  f i s h  weight w i t h  forage and game f i s h  comprising 17 and 12%, r e s p e c t i v e l y .  

TABLE 2.5 F ish  Species - R e l a t i v e  Abundance Cl inch River (a 
Col lected March 28, 1974 - January 17, 1975 

General To ta l  No. % o f  
Category Fami ly T o t a l  

Genus and Species Comnon Name -- Collec ted  To ta l  No. Weight 
Game Centrachidae Amblopites r u p e s t r i s  Rock bass 13 1.1 744 

Percidae 

Perc ich thy idae  

Forage A ther in idae  

Clupeidae 

Cot t idae  

Cypr in idae 

Percidae 

Rough C a t o s r o ~ ~ ~ i d a e  

Clupeidae 

Cypr in idae 

Hiodont idae 

I c t a l u r i d a e  

Sciaenidae 

Lepomis a u r i t u s  

Lepomi s macrochi rus  

Lepomis megalot is  

Lepomis microlophus 

Micropeterus punctulatus 

Micropterus salmonides 

Pomoxis annu la r i s  

Perca flavescens 

S t i zos ted ion  canadense 

Morone chrysops 

Morone s a x a t i l  i s  

Labidesthes s iccu lus  

Oorosoma cepedianum 

~orosoma petenense 

Cottus ca ro l inae  

tlybopsis s to re r iana  

Notemigonus crysoleucas 

Not rop is  ardens 

Not rop is  a ther ino ides  

Pimephales notatus 

Etheostoma blennio ides 

Percina caprodes 

Carpiodes cypr inus 

Hypentel ium n i g r i c a n s  

I c t i o b u s  bubalus 

Moxostoma carinatum 

Moxostoma duquesnei 

bxostoma ervthrurum 

4losa chrysoch lo r i s  

Cyprinus ca rp io  

Hiodon t e r g i s u s  

I c t a l u r u s  punctatus 

Aplodinotus grunniens 

Redbreast sun f i sh  

B l u e g i l l  

Longear sun f i sh  

Redear s u n f i s h  

Spotted bass 

Largemouth bass 

White crappie 

Yellow perch 

Sauger 

White bass 

S t r iped  bass 

Brook s i l v e r s i d e  

~ i z z a r d ' s h a d  

Threadf in shad 

Banded s c u l p i n  

S i l v e r  chub 

Golden sh iner  

Rosefin sh iner  

Emerald sh iner  

B l  untnose minnow 

Greenside d a r t e r  

Logperch 

Q u i l l b a c k  carpsucker 

Northern hogsucker 

Smallmouth b u f f a l o  

R ive r  redhorse 

Black redhorse 

Golden redhorse 

Skip jack h e r r i n g  

Carp 

Mooneye 

Channel c a t f i s h  

Freshwater drum 

TOTAL 

(a) C l a s s i f i c a t i o n  i s  based on Bai ley,  R.M., e t  a l . ,  A L i s t  o f  Comnon and Spec i f i c  Names o f  FIshes From the  
Uni ted States and Canada, t h i r d  ed i t i on ,  American F isher ies  Society Special Pub l i ca t ion  No. 6, Washtngton, 
1970. 

% To ta l  
Weight 

0.4 

0.2 

2.5 

0.1 

0.3 

co.1 

4.3 

The 1972 commercial f i s h  catch i n  Watts Bar Reservior contained the  f o l l o w i n g  species: c a t f i s h ,  
bu f fa lo ,  carp, drum and paddlef ish w i t h  a t o t a l  weight o f  approxlmately 100,000 l b ,  and a com- 
merc ia l  value of about $15,000. About 1000 l b  o r  1% o f  the t o t a l  catch fo r  Watts Bar Reservoi r  
was harvested w i t h i n  a 10-mi rad ius  o f  the s i t e  (ER, Am I, Par t  11 C2). 



I n f o r m a t i o n  on t h e  s p o r t  f i s h i n g  around t h e  s i t e  i s  ve ry  l i m i t e d .  D u r i n g  t h e  b a s e l i n e  m o n i t o r i n g  
program, app rox ima te l y  280 hours  were spent  on t h e  wa te r  c o l l e c t i n g  samples and l e s s  t han  10 
f i s h i n g  p a r t i e s  were observed. Accord ing t o  TVA b i o l o g i s t s ,  t h e  b e s t  f i s h i n g  i n  t h e  a rea  i s  i n  
t h e  t a i l w a t e r s  o f  M e l t o n  H i l l  Dam, app rox ima te l y  6  m i l e s  upst ream o f  . t he  s i t e  (ER, Am I, 
P a r t  11, C3). 

I c h t h y o p l a n k t o n  ( f i s h  eggs and l a r v a e )  were sampled f rom l a t e  March th rough  August 1974. App rox i -  
m a t e l y  300 u n i d e n t i f i e d  f i s h  eggs and 14 l a r v a e  were c o l l e c t e d ;  93% o f  t h e  f i s h  eggs were c o l l e c t e d  
on May 16 and June 23, 1974. The 14 l a r v a e  were i d e n t i f i e d  as t o  f a m i l y  ( 1  p e r c i d a e  and 13 
c l u p e i d a e ) .  Spawning h a b i t s  o f  t h e  7  most abundant spec ies  a r e  desc r i bed  i n  Appendix 2.7 o f  t h e  
ER. 

Stomach c o n t e n t  a n a l y s i s  was performed on t h e  7  most abundant f i s h  spec ies  p resen t  f r om March 
th rough  January  1975. ER Tab le  2.7 c l a s s i f i e d  t h e  i n d i v i d u a l  f i s h  spec ies  whose stomachs con- 
t a i n e d  f o o d  acco rd ing  t o  f o o d  groups. The ma jo r  f ood  i t ems  v a r i e d  w i t h  f i s h  spec ies  b u t  i n c l u d e d  
f i s h ,  zoop lankton,  b e n t h i c  i n v e r t e b r a t e s ,  a q u a t i c  i n s e c t s ,  d e t r i t u s  and bot tom m a t e r i a l .  

No spec ies  des igna ted  as r a r e  o r  endangered by any governmental  agency were c o l l e c t e d  o r  observed 
i n  t h e  b a s e l i n e  e c o l o g i c a l  survey performed f r o m  March 1974 th rough  January  1975. A  more comple te  
d e s c r i p t i o n  o f  t h e  p h y s i c a l ,  chemical  and b i o l o g i c a l  parameters i n c l u d i n g  comple te  taxonomic 
l i s t s ,  da ta  a n a l y s i s  and l i f e  h i s t o r i e s  i s  i n  t h e  ER, Sec 2.7.2. 

2.8 SOCIAL AND COMMUNITY CHARACTERISTICS 

TVA a c t i v i t y  i n  t h e  t h i r t i e s  b rough t  a  s i g n i f i c a n t  change i n  t he  r e g i o n ' s  l i f e  s t y l e .  From a  
s e t t i n g  o f  farms, coa l  mines, and smal l  towns, l a n d  was t r a n s f e r r e d  t o  t h e  Federa l  domain f o r  
c o n s t r u c t i n g  N o r r i s  Dam. L a t e r ,  N o r r i s  Lake was formed, i n u n d a t i n g  much o f  t h e  a p p r o p r i a t e d  
acreage. 

S ince  t h a t  t ime,  t h e  Oak Ridge r e s e r v a t i o n  has been a  c e n t e r  f o r  c o n s t r u c t i o n  and o p e r a t i o n  o f  
manu fac tu r i ng  and s c i e n t i f i c / e n g i n e e r i n g  f a c i l i t i e s  s u p p o r t i n g  t h e  n a t i o n ' s  n u c l e a r  energy a c t i v i t y .  
Most o f  t h e  manu fac tu r i ng  c o n s i s t s  o f  i n c r e a s i n g  t h e  235U c o n t e n t  o f  u ran ium t o  va lues r a n g i n g  
f rom s l i g h t l y  above t h e  0.7% n a t u r a l l y  o c c u r r i n g  t o  con ten ts  exceed ing 90%. E a r l y  i n  t h e  p e r i o d ,  
t h e  enr ichment  was done e l e c t r o m a g n e t i c a l l y  as  w e l l  as by gaseous d i f f u s i o n .  Today o n l y  t h e  
l a t t e r  p rocess i s  used, employ ing about 4600 peop le  a t  t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t .  The 
Oak Ridge N a t i o n a l  L a b o r a t o r y  .(ORNL) employs about  4000 peop le .  The Y-12 area employ ing about  
6500 peop le ,  p r o v i d e s  e n g i n e e r i n g / f a b r i c a t i o n  suppo r t  t o  t h e  n u c l e a r  weapons e f f o r t ,  ORNL, and 
Federa l  agenc ies .  ERDA's Oak Ridge Operat ions  O f f i c e ,  w i t h  a  complement o f  seve ra l  hundred 
employees, i s  sou th  o f  Oak Ridge Tu rnp i ke  i n  t h e  Oak Ridge r e s i d e n t i a l  a rea.  

C o n s t r u c t i o n  employees u s u a l l y  have r e s i d e d  o u t s i d e  o f  Oak Ridge s i n c e  low c o s t  hous ing i s  sca rce  
i n  t h e  c i t y  and an o rd inance  f o r b i d s  m o b i l e  homes. The incoming CRBRP f o r c e  p robab l y ,  would f o l l o w  
t h a t  p a t t e r n ,  s e t t l i n g  i n  nearby  areas sou th  and west  o f  t h e  s i t e  ( S e c t i o n  4 .5 .1 ) .  Loca l  s e r v i c e s  
i n  Anderson County and su r round ing  c o u n t i e s  would be s t r a i n e d  by any i n f l u x  o f  workers ,  p a r t i c u -  
l a r l y  d u r i n g  c o n s t r u c t i o n  peaks. S ince  t h e  i n d u s t r i a l  f a c i l i t i e s  a r e  l o c a t e d  on f e d e r a l l y  owned 
l a n d ,  t h e  customary p r o p e r t y  t a x  revenues have n o t  come t o  l o c a l  communit ies.  To meet needs f o r  
schoo ls ,  highways, and o t h e r  s e r v i c e s ,  as w e l l  as t o  compensate f o r  t h e  d e d i c a t i o n  o f  l a n d  t o  
usage f o r  i n d u s t r i a l  f a c i l i t i e s ,  Anderson and Roane Count ies  have sought and o b t a i n e d  f e d e r a l  
payments i n  l i e u  o f  p r o p e r t y  taxes.  I n  t h e  o p i n i o n  o f  many county  r e s i d e n t s ,  t h e  payments a r e  
c o n s i d e r a b l y  below t a x  revenues t h a t  would accrue f rom t h e  same f a c i l i t i e s  on p r i v a t e  l a n d .  Fo r  
convenience, schoo l  e n r o l l m e n t  da ta  a r e  p laced i n  S e c t i o n  4.5.3, a l o n g  w i t h  t h e  assessment o f  
c o n s t r u c t i o n  impac ts .  

The C i t y  o f  Oak Ridge, r e p r e s e n t i n g  about  h a l f  o f  Anderson Coun ty ' s  p o p u l a t i o n ,  i s  c h a r a c t e r i z e d  
by  r e l a t i v e l y  h i g h  incomes. Schools have 11% unused c a p a c i t y  ( S e c t .  4 .5 .3 ) .  Ou ts ide  Oak Ridge, 
t h e  area i s  m o s t l y  r u r a l ,  w i t h  t h e  excep t i on  o f  t h e  K n o x v i l l e  r e g i o n  and sc.hools g e n e r a l l y  a r e  a t  
c a p a c i t y  o r  somewhat i n  excess o f  i t  (Sec t .  4 .5 .3) .  Because o f  t h e  r e l a t i v e l y  low v a l u e  o f  
t a x a b l e  p r o p e r t y ,  Anderson County l e v i e s  a  p r o p e r t y  t a x  about  doub le  t h a t  o f  Eas t  Tennessee 
c o u n t i e s  hav ing  a  s i m i l a r  amount o f  i n d u s t r y  and i n  t h e  same p o p u l a t i o n  range (Tax Study, 1971 ) .  
Based upon 1969 da ta ,  152 o f  t h e  Anderson County households had p o v e r t y  l e v e l  incomes, i n c r e a s i n g  
t o  182 i n  Loudon County and Roane County (ER, Tab 8 .1-11) .  



3. FACILITY DESCRIPTION 

3.1  EXTERNAL APPEARANCE 

The most p rom inen t  CRBRP f e a t u r e  would be t h e  dome-capped r e a c t o r  con ta inmen t  b u i l d i n g ,  r i s i n g  
169 f t  above t h e  grade s e t  f o r  p r i n c i p a l  p l a n t  s t r u c t u r e s .  Me ta l  c u r t a i n  w a l l s ,  f i n i s h e d  t o  b lend  
w i t h  t h e  environment,  would enc lose  t h e  t u r b i n e  b u i l d i n g ,  t h e  steam gene ra to r  maintenance bay, t h e  
shop and warehouse, and t h e  radwaste  b u i l d i n g .  Textured masonry would cove r  t h e  one -s to ry  p l a n t  
s e r v i c e  b u i l d i n g .  Concre te  c o n s t r u c t i o n ,  hav ing  exposed des ign  p a t t e r n s  coo rd ina ted  w i t h  o t h e r  
b u i l d i n g s ,  would be used f o r  t h e  c o n t r o l  b u i l d i n g ,  t h e  r e a c t o r  s e r v i c e  b u i l d i n g ,  t h e  o v e r f l o w  hea t  
removal  s e r v i c e  area, t h e  d i e s e l  gene ra to r  b u i l d i n g ,  t h e  steam g e n e r a t o r  and a u x i  1  i a r y  bay b u i  1  d ing ,  
and t h e  i n t e r m e d i a t e  bay. The two mechanical  d r a f t  wet  c o o l i n g  towers  would each be 250 f t  long ,  
70 f t  wide,  and 60 f t  h igh .  The emergency c o o l i n g  tower  s t r u c t u r e  would c o n s i s t  o f  a  c o n c r e t e  
b a s i n  hav ing  two 32 f t  d iame te r  mechanical  d r a f t  wet c o o l i n g  towers,  each about  40 f t  h i g h .  

Two sw i t chya rds  a r e  planned, a  g e n e r a t i o n  y a r d  and a  s t a r t u p  r e s e r v e  y a r d ,  each occupy ing l e s s  
t h a n  one ac re .  H igh s t e e l  s t r u c t u r e s  would be p a i n t e d  i n  da rk  n e u t r a l  c o l o r s  and l o w - l y i n g  equ ip -  
ment would be p a i n t e d  i n  b r i g h t  c o l o r s  f o r  c o n t r a s t .  

A  conceptua l  a r c h i t e c t u r a l  r e n d e r i n g  o f  t h e  p l a n t  as viewed f rom t h e  west  i s  shown i n  F i g u r e  3.1;  
t h e  p l a n t  l a y o u t ,  i n  F i g u r e  3.2; and t h e  p l a n t  w i t h  access t o  it, i n  F i g u r e  3.3 (ER, Sec 3.1; Am I, 
P a r t  11, G5 and G10; PSAR, F i g  2 .1-5) .  F o r e s t  and n a t u r a l  t e r r a i n  would l i m i t  v iews o f  t h e  p l a n t ,  
a l t h o u g h  p a r t  o f  t h e  conta inment  b u i l d i n g  would be v i s i b l e  f r om G a l l a h e r  B r i d g e  and about  10 homes 
s o u t h  o f  t h e  r i v e r  would have a  v i ew  o f  some o f  t h e  p l a n t .  The s e c u r i t y  f ence  would enc lose  t h e  
p l a n t  b u i l d i n g s  and t h e  sw i t chya rds  w i t h i n  an area o f  about  37 acres  ( F i g u r e  3 .2 ) .  The e x c l u s i o n  
area would i n c l u d e  t h e  f u l l  w i d t h  o f  t h e  r i v e r  t ouch ing  t h e  s i t e  p r o p e r t y  and t h e  f u l l  1364-acre 
s i t e  Dxcept f o r  t h e  112 ac res  i n  t h e  C l i n c h  R i v e r  Conso l i da ted  I n d u s t r i a l  Park ( F i g u r e  3 . 3 ) .  

FIGURE 3.1 A  Conceptual  A r c h i t e c t u r a l  Render ing o f  t h e  CRBRP 

3 .2  REACTOR AND STEAM-ELECTRIC SYSTEM 

The CRBRP would be a  s i n g l e - u n i t  e l e c t r i c  power p l a n t  w i t h  a  l i q u i d  sodium-cooled l o o p - t y p e  b reede r  
r e a c t o r  u t i l i z i n g  a  ceramic  f u e l  o f  mixed uran ium-p lu ton ium d i o x i d e s  ( ~ 0 ~ - P u O , ) .  W i t h  t h e  i n i t i a l  
r e a c t o r  c o r e  t h e  gross  power r a t i n g  would be 975 megawatts thermal  (MWt) and 380 megawatts e l e c -  
t r i c a l  (MWe). Fu tu re  c o r e  des igns may ach ieve  a  maximum r a t i n g  o f  1121 MWt and 439 MWe. I n - p l a n t  
uses o f  power would r e s u l t  i n  a  n e t  p l a n t  o u t p u t  o f  app rox ima te l y  350 MWe i n i t i a l l y  and a  maximum 
o f  379 MWe w i t h  f u t u r e  cores .  The a n t i c i p a t e d  gross  thermal  e f f i c i e n c y  i s  39% and t h e  n e t  p l a n t  
e f f i c i e n c y  i s  es t ima ted  t o  be 36%. 

The mixed-ox ide f u e l  would be i n  t h e  f o rm o f  s i n t e r e d  p e l l e t s  encapsu la ted i n  s t a i n l e s s  s t e e l  r ods .  
Two d i f f e r e n t  p l u t o n i u m  f r a c t i o n s ,  i n  t h e  range o f  18.7 t o  32%, would be used i n  t h e  two c o r e  zones. 
The 1 4 - i n  l o n g  a x i a l  b l a n k e t  s e c t i o n s  above and below t h e  3 6 - i n  a c t i v e  m i d d l e  s e c t i o n  o f  each r o d  
would c o n t a i n  dep le ted  U02 p e l l e t s  w i t h  99.8% 2 3 8 ~  and 0.2% Each o f  t h e  193 f u e l  assembl ies  
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FIGURE 3.2 Layout  o f  CRBRP S t r u c t u r e s  

( F i g u r e  3 .4)  i n  t h e  r e a c t o r  co re  would have 217 o f  these f u e l  rods.  Sur rounding t h e  co re  would 
be a  r a d i a l  b l a n k e t  c o n s i s t i n g  o f  150 assembl ies,  each w i t h  61 rods c o n t a i n i n g  dep le ted  U02 p e l l e t s .  
F i g u r e  3 .4  shows a p a r t i a l  c ross  s e c t i o n  o f  t h e  r e a c t o r  i n d i c a t i n g  how t h e  f u e l  assembl ies a r e  
p o s i t i o n e d  (WASH-1 535, F i g  4.2-3; ER, F i g  3.8-1 ) .  Dur ing  t h e  5-year p re -equ i l  i br ium demons t ra t i on  
p e r i o d  o f  ope ra t i on ,  an average o f  102 co re  f u e l  assembl ies and 13 r a d i a l  b l a n k e t  assembl ies 
would be rep laced  annua l l y .  I n  t h e  succeeding e q u i l i b r i u m  c y c l e s  over t h e  remain ing p l a n t  l i f e  
o f  app rox ima te l y  25 years ,  about  66 core  assembl ies and 30 b l a n k e t  assembl ies would be rep laced  
annua l l y .  

Du r ing  o p e r a t i o n  o f  t h e  r e a c t o r ,  a  p o r t i o n  of t h e  f e r t i l e  2 3 0 ~  i n  t he  a x i a l  and r a d i a l  b l a n k e t s  
would be conve r ted  t o  2 3 9 ~ ~ .  When convers ion exceeds t h e  consumption o f  f i s s i l e  m a t e r i a l  i n  t h e  
core, t h a t  a c t i o n  i s  known as breed ing.  A breed ing r a t i o  o f  1.21 i s  expected w i t h  the  i n i t i a l  
core ,  and 1.20 w i t h  t h e  e q u i l i b r i u m  co re  (ER, p. 3 .2-7) .  

Heat would be removed f rom t h e  r e a c t o r  co re  and t h e  r a d i a l  b l a n k e t  by the  p r imary  sodium coo lan t ,  
as shown i n  F i g u r e  3.5 (ER, F i g .  3.2-1).  The p r imary  system would operate  w i t h  an i n l e t  tempera- 
t u r e  o f  730°F and a  mixed mean r e a c t o r  o u t l e t  temperature  o f  999°F. Heated sodium would f l o w  i n  
each o f  t h e  t h r e e  p r imary  loops f rom t h e  r e a c t o r  vesse l  o u t l e t  th rough a  36 - in  d i a .  p i p e  t o  a  pump, 
and then  through a  24 - in  d i a .  p i p e  t o  the  s h e l l  s i d e  o f  an i n t e r m e d i a t e  hea t  exchanger ( I H X ) ,  f r om 
which i t  would r e t u r n  through a  24 - in  d i a .  p i p e  t o  t h e  r e a c t o r  core  i n l e t .  Each p r imary  pump, 
r a t e d  a t  33,500 gpm, would be d r i v e n  no rma l l y  by a  5,000-hp v a r i a b l e  speed motor t o  p r o v i d e  l oad -  
f o l l o w i n g  c a p a b i l i t y .  The p r i m a r y  pumps and i n t e r m e d i a t e  hea t  exchangers would be l o c a t e d  i n  
conc re te  v a u l t s  w i t h i n  t h e  r e a c t o r  containment b u i l d i n g  and a  n i t r o g e n  atmosphere would be main- 
t a i n e d  w i t h i n  these v a u l t s  t o  m in im ize  t h e  consequences o f  sodium f i r e s  i f  they should occu r .  

The hea t  would be t r a n s f e r r e d  i n  t h e  i n t e r m e d i a t e  hea t  exchangers f rom t h e  r a d i a a c t i v e  p r i m a r y  
sodium t o  t h e  non - rad ioac t i ve  sodium i n  t h r e e  secondary ( i n t e r m e d i a t e )  systems. The 29,500-gpm 
pumps p r o v i d i n g  t h e  d r i v i n g  f o r c e  f o r  t h e  sodium f low would be i n  t h e  c o l d  l egs  o f  t he  i n t e r -  
media te  l oops .  These pumps would be l o c a t e d  o u t s i d e  t h e  r e a c t o r  containment.  The o p e r a t i n g  
p ressu re  i n  t h e  i n t e r m e d i a t e  l oops  would be s l i g h t l y  h i g h e r  than t h e  pressure i n  t h e  p r i m a r y  
loops,  so  as t o  m in im ize  leakage o f  r a d i o a c t i v e  sodium i n t o  the  i n t e r m e d i a t e  loops.  

The i n t e r m e d i a t e  sodium would c i r c u l a t e  through evaporators  and superheaters i n  t h e  steam gener- 
a t i o n  system, which would a l s o  be l o c a t e d  o u t s i d e  the  containment b u i l d i n g .  Heat f rom t h e  sodium 
would conve r t  t h e  feedwater pass ing through t h e  evaporators  i n t o  a m i x t u r e  o f  water  and steam (50% 
q u a l i t y )  a t  621°F and 1750 p s i g ,  which would be d i r e c t e d  t o  the steam drum where t h e  wa te r  would 
be mechan ica l l y  separated from t h e  steam. The d r y  steam would f l o w  t o  t h e  superheaters  where 
a d d i t i o n a l  hea t  f rom t h e  i n t e r m e d i a t e  sodium system would superheat t h e  steam t o  900°F a t  1450 
p s i g .  The 436.8 MWe tu rb ine -genera to r  d r i v e n  by t h i s  steam would generate  e l e c t r i c i t y  a t  22 t o  
24 kV. The v o l t a g e  would be stepped up by t rans fo rmers  i n  t he  sw i t chya rd  t o  161 kV f o r  d e l i v e r y  
t o  t h e  TVA system. 

Waste h e a t  re leased  by condensat ion o f  exhaust steam f rom t h e  t u r b i n e  would be r e j e c t e d  t o  the  
atmosphere through the  c o o l i n g  towers and t o  t h e  C l i n c h  R i v e r  i n  t h e  c o o l i n g  tower blowdown, as 
desc r ibed  i n  Sec t i on  3.4.  
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3.3 WATER REQUIREMENTS 

A l l  wa te r  f o r  o p e r a t i o n  would be s u p p l i e d  by t h e  C l i n c h  R i v e r .  For maximum power, t h e  a n t i c i -  
pa ted annual  average wa te r  makeup requ i remen t  would be 13 c f s  (5835 gpm). An average o f  5 c f s  
(2251 gpm) would be r e t u r n e d  t o  t h e  r i v e r  as blowdown (2210 gpm) and e f f l u e n t  f r om o t h e r  p l a n t  
systems (41 gpm). (The volume o f  blowdown s h a l l  be l i m i t e d  as s p e c i f i e d  i n  NPDES P e r m i t  P a r t  111, 
I t em E, page 18 of Appendix H ) .  App rox ima te l y  8 c f s  (3584 gpm) would be consumed t h r o u g h  evapora- 
t i o n ,  d r i f t ,  and p l a n t  wa te r  usage. F i g u r e  3.6 i s  a wa te r  usage f l o w  d iagram f o r  t h e  p l a n t  (ER, 
F i g .  3 .3 -1 ) .  The g r e a t e s t  consumpt ive  wa te r  use, r e p r e s e n t i n g  abou t  0.2% o f  t h e  r i v e r ' s  annual  
average f l o w  r a t e ,  wou ld  t ake  p l a c e  i n  t h e  h e a t  d i s s i p a t i o n  system. 
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FIGURE 3.6  Average Annual Water Use 

1 GPM 
1 15 GPM 

57 GPM 22 

(007+) CHEMICAL Ms!E GFM r. - 1  
(008*) TREATMENT SYSTEM 0 RE- 

(010 

SYSTEM 

MDHASTE 
SYSTEM 

WATER STORAGE 

YCLE 

1 GFM TO 
SLUDGE 

(< 1 GPM TO DISPOSAL 
SOLID WASTE PROCESSING 

ROTE: COOLlHG TWER F L W M T E S  ARE ANNUAL AVKRAGES AT MX. POblEH OPERATIO# 

-NPDES Per rn i t  Discharge N u m b e r  (See Appendix H). 

1 GPH STEM4 PWER 
CONVERSlMl 

1 GPM DEI,I,,EMLIZED 



3.4 HEAT DISSIPATION SYSTEM 

3.4.1 C o o l i n g  System 

The proposed power o u t p u t  r a t i n g  f o r  t h e  i n i t i a l  c o r e  i s  3.34 x l o 9  B t u l h r .  Subsequent cores  
wou ld  have des ign c a p a b i l i t y  f o r  a power o u t p u t  r a t i n g  of 3.83 x 109 B t u l h r .  A t  t h e  h i g h e r  o u t p u t  
t h e  f u l l  l o a d  hea t  r e j e c t i o n  r a t e  ove r  t h e  main condenser wou ld  be 2.34 x 109 B t u l h r .  To d i s -  
s i p a t e  t h a t  amount of  hea t ,  185,200 gpm of c o o l i n g  wa te r  wou ld  be c i r c u l a t e d  between t h e  steam 
condensers and t h e  c o o l i n g  towers  d u r i n g  maximum power ope ra t i on .  

The p l a n t  would employ two mechanical  d r a f t  wet  c o o l i n g  towers w i t h  14 c e l l s .  Each tower  wou ld  
be 70 f t  x 60  f t  x 250 f t  l o n g  and have a r a t e d  heat  d i s s i p a t i o n  c a p a c i t y  o f  2.17 x 109 B t u l h r .  
C o o l i n g  wa te r  wou ld  be pumped f rom t h e  tower bas ins  t o  t h e  t u r b i n e  steam condensers. Temperature 
r i s e  o f  t h e  w a t e r  pass ing  th rough  t h e  c o o l i n g  system wou ld  be about  22°F a f t e r  wh ich  t h e  heated' 
wa te r  wou ld  be pumped back t o  t h e  tower  and even ly  d i s t r i b u t e d  a t  i t s  top.  The wa te r  wou ld  
cascade down ove r  t h e  t o w e r ' s  f i l l  as t h e  a i r  induced by t h e  c o o l i n g  tower  f ans  f l o w s  across  t h e  
fi 11. Evapo ra t i on  c o o l i n g  accounts f o r  60-70% of t h e  hea t  d i s s i p a t i o n ,  and c o n v e c t i v e  c o o l i n g  
f o r  t h e  remainder.  The system i s  designed f o r  a d r i f t  r a t e  of 0.05%. Tab le  3.1 l i s t s  expected 
mon th l y  o p e r a t i n g  - c o n d i t i o n s  and tower  performance (ER, Tab le  3.4-4). The maximum o u t f a l l  f l o w  
tempera tu re  o f  90.5OF i s  expected d u r i n g  J u l y .  Du r i ng  t h e  w i n t e r  a 61.5"F minimum temperature  
i s  expected.  C o o l i n g  t ower  blowdown i s  a f u n c t i o n  of evapo ra t i on  wh ich i s  dependent upon t h e  
w e t  b u l b  temperature .  F i g u r e  3.7 i 1 l u s t r a t e s  t h e  r e l a t i o n s h i p  between wet  b u l b  t empera tu re  and 
t h e  blowdown r a t e  (ER, F i g .  3.4-4).  

TABLE 3.1 Water Temperat r s of t h e  C l i n c h  R i v e r  and t h e  Coo l i ng  
Tower BlowdownYaF (ER, Tab le  3.4-4) 

( b )  
Mechanical  Wet 

R i v e r  Water Coo l i ng  Tower Blowdown 
Average Average D a i l y  D a i l y  

Average Maximum Minimum Average Maximum Minimum 

Jan 
Feb 
Mar 
Ap r 
May 
Jun 
Ju 1 
Au 9 
Sep 
Oc t  
Nov 
Dec 

42.7 48.0 37.9 66 68 61.5 
42.1  48.0 37.6 67 68.5 61.5 
47.0 54.9 40.9 7 0 72 63.5 
55.1 62.3 48.1 74.5 77 66.5 
60.9 66.4 56.0 79.5 83 70.5 
63.5 69.9 58.5 8 5 88.5 75 
64.4 69.4 60.3 86.5 90.5 77.5 
65.7 70.1 61.9 86 90 7 7 
66.9 70.4 63.4 82.5 87.5 73.5 
64.6 68.7 60.2 76 80.5 68 
57.0 63.4 50.4 7 0 72.5 63.5 
47.7 53.8 43 66.5 68.5 61.5 

A1 1 temperatures  a r e  i n  OF. 
June 1963 t o  October 1972, Whitewing B r i dge  temperature  
da ta  f r om TVA. 

The a u x i l i a r y  c o o l i n g  wa te r  systems would be designed t o  p r o v i d e  24,000 gpm o f  c o o l i n g  water  a t  
95°F o r  l e s s .  The systems would c o o l  a u x i l i a r y  p l a n t  equipment d u r i n g  normal o p e r a t i n g  cond i -  
t i o n s ,  and would  f u n c t i o n  i n  p a r a l l e l  w i t h  t h e  main c i r c u l a t i n g  wa te r  system d iscussed above. 

3.4.2 The I n t a k e  

A l l  p l a n t  wa te r  requ i rements  would be met by wa te r  s u p p l i e d  from t h e  r i v e r  th rough two submerged 
p e r f o r a t e d  p ipes  l o c a t e d  app rox ima te l y  26 f t  f rom t h e  e x i s t i n g  s h o r e l i n e  ( F i g u r e  3 .8 ) .  F i g u r e  
3 .9  shows t h e  l o c a t i o n  o f  t h e  i n t a k e  s t r u c t u r e  (ER, Am I, P a r t  11, D18). The p ipes  would  be 
p o s i t i o n e d  p a r a l l e l  t o  t h e  r i v e r  f l o w  and suppor ted o f f  t he  r i v e r  bot tom as shown i n  F i g u r e  3.10 
and F i g u r e  3.11 (ER, F i g .  3.4-7 and 3.4-6). Note t h a t  t h e  t op  of t he  p e r f o r a t e d  p i p e  i s  8 f t 
above r i v e r  bot tom ( F i g u r e  3 .11) .  'The o v e r a l l  l e n g t h  of each i n t a k e  assembly wou ld  be about  
24 f t .  Because of t h e  low i n l e t  v e l o c i t y  of 0 .3  t o  0 .5  f p s ,  t he  a p p l i c a n t  a n t i c i p a t e s  no sub- 
s t a n t i a l  accumula t ion  o f  t r a s h  on t h e  p e r f o r a t e d  p ipe ;  t h e r e f o r e  t r a s h  racks  and screens would  n o t  
be necessary.  However, removal o f  d e b r i s  from t h e  i n l e t  p i p e  can be accompl ished by f l o w  r e v e r s a l  
i n  t h e  i n t a k e  p i p i n g  (ER, Am I, P a r t  11, C16). 
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FIGURE 3.11 I n t a k e  Suppo r t i ng  Framework 

Two r i v e r  pumps would supp l y  makeup wa te r  t o  t h e  c o o l i n g  tower  bas in .  The system i s  des igned 
f o r  f l o w  r a t e s  o f  2,500 gpm t o  10,000 gpm. A r e c i r c u l a t i o n  l i n e  wou ld  be p rov ided  t o  p r e v e n t  
pump damage when t h e  c o o l i n g  tower  b a s i n  i s  a t  a  h i g h  water  l e v e l  and t h e  o t h e r  p l a n t  demands 
a r e  l e s s  t han  t h e  minimum f l o w  requ i remen ts  o f  t h e  pump. 

3.4.3 The Discharge 

A submerged s i n g l e - p o r t  d i scha rge  s t r u c t u r e  as shown i n  F i g u r e  3 .12 would  be c o n s t r u c t e d  t o  
d i spose  o f  t h e  c o o l i n g  tower  blowdown. A smal l  channel  wou ld  be c u t  i n t o  t h e  bank so t h a t  t h e  
o u t f a l l  would be g e n e r a l l y  f l u s h  w i t h  t h e  e x i s t i n g  r i v e r b a n k .  The e l e v a t i o n  o f  t h e  d i scha rge  
p i p e  would be a t  731 above MSL and d i s c h a r g e  normal t o  t h e  r i v e r  f l o w .  The d i scha rge  p i p e  would 
have a  minimuni f r e e  board o f  4  f t a t  l ow  wa te r  ( e l e v a t i o n  735) and a  2 f't c lea rance  f rom t h e  
bottom. The blowdown would  be d i scha rged  a t  a  minimum r a t e  o f  1900 gpm t o  a  maximum r a t e  o f  
2600 gpm a t  f u l l  power. 
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FIGURE 3 .12  Submerged Discharge 
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3.5 RADIOACTIVE WASTE SYSTEMS 

D u r i n g  o p e r a t i o n ,  r a d i o a c t i v e  m a t e r i a l s  would be produced by f i s s i o n  i n  t h e  c o r e  and b l a n k e t  
assembly f u e l  r ods  and b y  neu t ron  a c t i v a t i o n  o f  t h e  sodium p r i m a r y  c o o l a n t  and i t s  t r a c e  i m p u r i -  
t i e s ,  t h e  argon cove r  gas, and t h e  c o r r o s i o n  p roduc ts  i n  t h e  p r i m a r y  coo lan t .  T r i t i u m  would be 
produced b y  n e u t r o n  i n t e r a c t i o n  w i t h  boron i n  t h e  c o n t r o l  assembl ies  and w i t h  1  i t h i u m  contaminant  
i n  t h e  p r i m a r y  sodium, i n  a d d i t i o n  t o  p r o d u c t i o n  by  f i s s i o n .  Smal l  amounts o f  t h e  p r o d u c t  mate- 
r i a l s  would e n t e r  t h e  waste streams as l i q u i d  and gaseous r a d i o a c t i v e  wastes. Aqueous l i q u i d  
waste  would be genera ted from t h e  t r e a t m e n t  of sodium s p i l l a g e  and contaminated p l a n t  components. 
Waste streams would be processed and mon l to red  t o  reduce t h e  q u a n t i t i e s  o f  r a d i o n u c l i d e s  u l t i -  
m a t e l y  r e l e a s e d  t o  t h e  atmosphere and i n t o  t h e  r i v e r .  P l a n t  waste h a n d l i n g  and t r e a t m e n t  systems 
a r e  d iscussed i n  t h e  PSAR and ER; t h e s e  documents c o n t a i n  t h e  r e s u l t s  o f  an a n a l y s i s  o f  t h e  
systems and an e s t i m a t e  o f  t h e  expected annua l  r e l e a s e  o f  r a d i o a c t i v e  e f f l u e n t s .  

I n  t h e  f o l l o w i n g  paragraphs,  t h e  waste t r e a t m e n t  systems a r e  descr ibed,  and an a n a l y s i s  based on 
a  model of  t h e  a p p l i c a n t ' s  proposed r a d i o a c t i v e  waste systems i s  g i ven .  

The s t a f f ' s  l i q u i d  and gaseous source terms were c a l c u l a t e d  by t h e  PWR-GALE code, d e s c r i b e d  i n  
D r a f t  Regu la to ry  Guide 1.BB m o d i f i e d  t o  a p p l y  t o  LMFBRs. The p r i n c i p a l  parameters used i n  t h e  
source t e r m  c a l c u l a t i o n s  a r e  g i v e n  i n  T a b l e  3.2. The bases f o r  t h e  s t a f f ' s  parameters were 
determined f rom seve ra l  d i f f e r e n t  sources: 1  ) f r om D r a f t  Regu la to ry  Guide 1  .BB, as a p p l i c a b l e ,  
2 )  from a  r e v i e w  o f  t h e  l i t e r a t u r e ,  and 3)  f r om t h e  s t a f f ' s  e v a l u a t i o n  and concur rence w i t h  t h e  
a p p l i c a n t ' s  source t e r m  parameters.  

The s t a f f  r ecogn i zes  t h a t  Appendix I o f  10 CFR P a r t  50 i s  a p p l i c a b l e  o n l y  t o  l i g h t - w a t e r - c o o l e d  
n u c l e a r  power r e a c t o r s .  However, because o f  a  l a c k  o f  an o p e r a t i n g  expe r i ence  da ta  base f o r  
l i q u i d  me ta l  f a s t  b reeder  r e a c t o r s  and f o r  l a c k  o f  any o t h e r  numer ica l  guidance, t h e  s t a f f  
b e l i e v e s  t h a t  t h e  des ign  o b j e c t i v e  l e v e l s  o f  Appendix I should  be cons ide red  i n  d e t e r m i n i n g  
whether CRBRP r a d i o a c t i v e  r e l e a s e s  would be "as low as reasonab l y  ach ievab le . "  Thus, as  a  
b a s i s  f o r  e v a l u a t i o n ,  t h e  s t a f f  compared t h e  c a l c u l a t e d  re leases  o f  r a d i o a c t i v e  m a t e r i a l  i n  
l i q u i d  and gaseous e f f l u e n t s  and t h e  co r respond ing  doses w i t h  t h e  somewhat more r e s t r i c t i v e  
numer ica l  gu ides  f o r  des ign  o b j e c t i v e s  o f  proposed Appendix I (1974) .  The s t a f f ' s  e v a l u a t i o n  o f  
t h e  waste management systems o f  t h e  CRBRP i s  g i v e n  i n  t h e  f o l l o w i n g  s e c t i o n s .  

3.5.1 L i q u i d  Waste 

R a d i o a c t i v e  l i q u i d  waste would be processed on a  ba tch  b a s i s  t o  p e r m i t  optimum c o n t r o l  o f  r e l e a s e s .  
P r i o r  t o  r e l e a s e ,  samples would be ana lyzed t o  determine the  types and amounts o f  r a d i o a c t i v i t y  
p resen t .  On t h e  b a s i s  of  t h e  r e s u l t s ,  t h e  waste would be r e t a i n e d  f o r  f u r t h e r  p rocess ing ,  
r e c y c l e d  f o r  reuse  i n  t h e  p l a n t ,  o r  r e l e a s e d  under c o n t r o l l e d  c o n d i t i o n s  t o  t h e  c o o l i n g  tower  
blowdown. A  r a d i a t i o n  m o n i t o r  a u t o m a t i c a l l y  wou ld  t e r m i n a t e  t he  l i q u i d  waste d i scha rge  i f  r a d i a -  
t i o n  measurement exceeds a  predetermined l e v e l  i n  t he  d i scha rge  l i n e .  A  s i m p l i f i e d  d iagram o f  
t h e  l i q u i d  r a d i o a c t i v e  waste t r e a t m e n t  systems i s  g i v e n  i n  F i g u r e  3.15. 

3.5.1.1 I n t e r m e d i a t e  A c t i v i t y  System 

The I n t e r m e d i a t e  A c t i v i t y  System ( IAS)  would process aqueous r a d i o a c t i v e  waste genera ted f rom 
t h e  washing o f  contaminated p l a n t  components i n  t h e  Large Component C lean ing C e l l  (LCCC) and t h e  
I n t e r m e d i a t e  Component C lean ing  C e l l  (ICCC). P r i o r  t o  decontaminat ion  i n  t h e  c e l l s ,  components 
would be a l l o w e d  t o  decay f o r  a  minimum o f  10 days. Components would be contaminated w i t h  a  
f i l m  o f  sodium c o n t a i n i n g  d e p o s i t s  o f  f i s s i o n  products ,  c o r r o s i o n  p roduc ts ,  t r i t i u m ,  and 
p lu ton ium.  Based on t h e  a p p l i c a n t ' s  p r o j e c t e d  component maintenance schedule,  t h e  c l e a n i n g  p r o -  
cess  would produce an average volume of .146,000 g a l l o n s  of aqueous waste p e r  yea r ,  an e s t i m a t e  
w i t h  wh ich  t h e  s t a f f  concurs.  

The i n t e r m e d i a t e  a c t i v i t y  system would c o n s i s t  of two c o l l e c t i o n  tanks ,  two f i l t e r s ,  an evapo ra to r ,  
two p o l i s h i n g  demine ra l i ze rs ,  and two m o n i t o r i n g  tanks f o r  l i q u i d  a n a l y s i s  a f t e r  p rocess ing .  
The aqueous waste would be c o l l e c t e d  i n  one of t h e  20,000-gal c o l l e c t i o n  t anks  a t  an i n p u t  f l o w  
r a t e  o f  400 gpd. The s t a f f  c a l c u l a t e d  t h e  c o l l e c t i o n  t ime  t o  be 40 days. A f t e r  c o l l e c t i o n ,  t h e  
waste would be processed batchwi  se by  f i  1  t r a t i o n ,  evapo ra t i on  ( 1  0  gpm) and deminera l  i z a t i o n  
p r i o r  t o  c o l l e c t i o n  i n  one o f  t h e  22,000-gal m o n i t o r i n g  tanks.  The s t a f f  c a l c u l a t e d  t h e  decay 
t i m e  d u r i n g  p rocess ing  t o  be 1 .3  days. The decontaminat ion  f a c t o r s  l i s t e d  i n  Tab le  3.2 were 
a p p l i e d  f o r  r a d i o n u c l i d e  removal i n  t h e  IAS. The l i q u i d  i n  t h e  m o n i t o r  t ank  would be sampled, 
ana lyzed,  and t h e n  r e c y c l e d  t o  t h e  LCCC and ICCC f o r  reuse i n  t h e  decontaminat ion  procedure .  

T h e . a p p l i c a n t  does n o t  p l a n  t o  r e l e a s e  any l i q u i d  from t h e  IAS m o n i t o r i n g  t ank  t o  t h e  env i ronment .  
The s t a f f  assumed t h a t  app rox ima te l y  90% o f  t h e  m o n i t o r  t ank  i n v e n t o r y  would be r e c y c l e d  f o r  
reuse i n  t h e  p l a n t  and t h a t  t h e  rema in ing  10% would be d i scha rged  t o  t h e  env i ronment  t h rough  t h e  
l o w  a c t i v i t y  system m o n i t o r i n g  tanks.  The concen t ra ted  bottoms f rom t h e  IAS evapo ra to r  would be 
d i r e c t e d  t o  t h e  r a d i o a c t i v e  s o l i d  waste  system f o r  s o l i d i f i c a t i o n  and d i s p o s a l  by b u r i a l  o f f s i t e .  



TABLE 3.2 P r i n c i p a l  Parameters Used i n  Est imat ing 
CRBRP Radioact ive Releases 

Parameter Ex ten t  

Thermal Power Level 

P l a n t  Capacity Factor  

Mass o f  Primary Sodium 

Percent  Fuel w i t h  Cladding Defects 

Component Decay Time P r i o r  t o  Decon i n  LAS 

Sodium Decay P r i o r  t o  C o l l e c t i o n  i n  LAS 

Mass o f  Sodium Processed i n  IAS 

Mass o f  Sodium Processed i n  LAS 

F r a c t i o n  o f  Primary System Area Decontaminated 

Radwaste D i l u t i o n  Flow 

Cover Gas Purge Flow Rate 

Cover Gas Volume 

Cover Gas Leak Rate t o  Head Access Area 

1,121 M W t  

0.80 
6 1.4. x 10 l b s  

0.50% 

10 days 

2 days 

100 l b s / y r  

200 l b s / y r  

0.03 

2,700 gpm 

1.75 scfm 

409 ft3 

0.01 2 scc/min 

Bu f fe red  Seal Leak Rate t o  Head Access Area 7.0 scc/min 

Cover Gas Leak Rate t o  CAPS 1.0 scc/min 

RAPSICAPS Leak Rate t o  CAPS 1.0 scc/mi n 

RAPS Charcoal Adsorber Beds Dynamic Adsorpt ion C o e f f i c i e n t s  

Krypton 1,800 scc/gm 

Xenon 11 5,000 scc/gm 

Argon 

Flow Rate o f  Argon Through RAPS Beds 

Idass o f  Charcoal i n  RAPS Eeds 

F r a c t i o n  Argon Removed i n  RAPS C r y o s t i l l  

Noble Gas Holdup Time i n  RAPS P r i o r  t o  Release 

82 sccjgm 

25 scfrn 

2,500 l b s  

0.20 

70 days 

CAPS Charcoal Adsorber Beds Dynamic Adsorpt ion Coef f ic ients  

Krypton 2,200 scc/gm 

Xenon 146,000 scc/gm 

Argon 

Mass o f  Charcoal i n  CAPS Beds 

Flow Rate o f  C a r r i e r  Gas Through CAPS Beds 

L i q u i d  Waste 
Processing Systenls 

Inpu t  
Flow 
Rate Deconta~ni n a t i  on Factors 

I Cs, Rb Others Systen~ (GPD) 

92 scclgm 

1,250 l b s  

50 scfm 

IAS 400 l o 4  l o 5  l o 5  
L AS 850 l o 4  l o 5  l o 5  
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FLOOR 

DRAINS. 
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F I G U R E  3.15 l i q u i d  R a d i o a c t i v e  Waste System 

3.5.1.2 Low A c t i v i t y  System 

The Low A c t i v i t y  System (LAS) wou ld  process t h e  aqueous waste e f f l u e n t s  f r om t h e  f l o o r  d r a i n s ,  
shower d r a i n s ,  and l a b o r a t o r y  d r a i n s  l o c a t e d  i n  t h e  p l a n t  and r e a c t o r  s e r v i c e  b u i l d i n g s .  The 
a c t i v i t y  i n  t h e  f l o o r  d r a i n s  and l a b o r a t o r y  d r a i n s  wou ld  be d e r i v e d  f rom sod iur~ l  removed f rom 
the  r e a c t o r  f o r  chemical  a n a l y s i s  and f rom s p i l l s  and c leanup d u r i n g  nornial p l a n t  o p e r a t i o n s .  
To a l l o w  f o r  decay d u r i n g  m a t e r i a l  h a n d l i n g ,  t h e  s t a f f  assumed a waste decay t i m e  o f  two days 
p r i o r  t o  c o l l e c t i o n  f o r  subsequent p rocess ing  i n  t h e  LAS. The a p p l i c a n t  es t ima tes  t h a t  an annual 
average d ra inage  s t ream o f  310,000 g a l l o n s  would be i n p u t  t o  t h e  LAS. Cons ide r i ng  t h e  sources 
c o n s t i t u t i n g  t h e  d ra inage  system, t h e  e s t i m a t e  i s  reasonab le  and t h e  s t a f f  concurs .  The low 
a c t i v i t y  system would c o n s i s t  o f  two c o l l e c t i o n  t anks ,  two f i l t e r s ,  an evapo ra to r ,  two p o l i s h j n g  
d e m i n e r a l i z e r s ,  and two m o n i t o r i r ~ g  tanks f o r  l j q u i d  a n a l y s i s  a f t e r  p rocess ing.  The waste would 
be c o l l e c t e d  i n  one o f  t h e  2,500-gal c o l l e c t i o n  t anks  a t  an i n p u t  f l o w  r a t e  o f  850 gpd. The 
s t a f f  c a l c u l a t e d  t h e  c o l l e c t i o n  t ime  t o  be 2.4 days. A f t e r  c o l l e c t i o n ,  t h e  waste wou ld  be 
processed batchwise by  f i l t r a t i o n ,  e v a p o r a t i o n  (10  gpm) and d e l n i n e r a l i z a t i o n  p r i o r  t o  c o l l e c t i o n  
i n  one o f  t h e  2,500-gal m o n i t o r i n g  t a n k s .  The s t a f f  c a l c u l a t e d  t h e  decay t ime  d u r i n g  p rocess ing  
t o  be 0.17 day. The decon tam ina t i on  f a c t o r s  l i s t e d  i n  Tab le  3.2 were a p p l i e d  f o r  r a d i o n u c l i d e  
renloval i n  t h e  LAS. The. l i q u i d  i n  t h e  m o n i t o r  t a n k  would be sampled, ana lyzed,  and then  as 
i n d i c a t e d  by  t h e  a n a l y s i s ,  d i scha rged  t o  t h e  env i ron r~ ien t  v i a  t h e  c o o l i n g  t ower  blowdown s t ream 
o r  r e c y c l e d  f o r  f u r t h e r  p rocess ing .  The s t a f f ,  as w e l l  as t h e  a p p l i c a n t ,  assumed t h a t  a l l  o f  
t h e  waste f ro ln  t h e  LAS m o n i t o r i n g  t ank  wou ld  be d - i s c h a r g e d t o  t h e  env i ronment .  The concen- t ra ted 
bottonls f r om t h e  LAS evapo ra to r  would be d i r e c t e d  t o  t h e  r a d i o a c t i v e  s c l i d  waste system f o r  
s o l i d i f i c a t i o n  and d i sposa l  by  o f f s i t e  b u r i a l  a t  approved l o c a t i o n s .  

3.5.1.3 Balance o f  P l a n t  Releases 

T r i  t i u r l ~  would e n t e r  t h e  steam-water system by d i f f u s i o n  f rom t h e  p r imary  t o  i n t e r m e d i a t e  hea t  
t r a n s p o r t  system and f rom t h e  i n t e r m e d i a t e  t o  steam-water system. Other  r a d i o n u c l i d e s  would n o t  
e n t e r  t h e  steam-water system because o f  t h e  p ressu re  d i f f e r e n t i a l s  between t h e  p r i n i a r y  and 
i n t e r m e d i a t e  systenis and between t h e  i n t e r m e d i a t e  and steam-water systems. To c o n t r o l  t h e  
b u i l d u p  o f  t r i t i u n ~  i n  t h e  steam-water system, t h e  a p p l i c a n t  would p r o v i d e  a  1-gpni b l e e d  f rom t h e  
condensate and feedwater system wh ich  would be d i scha rged  t o  t h e  env i ronment  v i a  t h e  c o o l i n g  
tower  blowdown. The a p p l i c a n t  es t ima ted  a  t r i t i u m  r e l e a s e  o f  app rox ima te l y  330 C i l y r .  Cons ide r i ng  
t h e  r a t e  o f  d i f f u s i o n  o f  t r i t i u n i  i n t o  t h e  steam-water system, t h e  es t ima te  appears reasonab le  and 
t h e  s t a f f  agrees w i t h  i t .  



3.5.1.4 L iqu id  Waste Sumnary 

Based on the  s ta f f ' s  evaluat ion of the rad ioac t ive  l i q u i d  waste treatment systems, using the  
parameters l i s t e d  i n  Table 3.2, the staf f  calculated the release o f  rad ioac t ive  mater ia ls  i n  the 
l i q u i d  waste eff luent t o  be approximately 0.016 C i l y r ,  excluding t r i t i u m  and dissolved gases. 
I n  comparison, the appl icant  estimated a  radioact ive l i q u i d  release of 6.1 x  10-5 Ci /yr ,  exclud- 
i n g  t r i t i u m  and dissolved gases. The resu l ts  d i f f e r  from those of the appl icant  because o f  the  
s t a f f ' s  use of d i f f e ren t  values for  assumed defec t ive  fuel, p lan t  capacity fac tor ,  the volume o f  
waste released from the IAS, the quant i ty  of rad ioac t ive  sodium waste input  t o  the LAS, the 
decay time p r i o r  t o  c o l l e c t i o n  i n  the LAS, and the evaporator decontamination f a c t o r  f o r  iodine.  
The s t a f f ' s  model also included a  normalization fac tor  o f  10 t o  account f o r  an t ic ipa ted  operat ion 
occurrences and equipment downtime. The s t a f f  bel ieves t ha t  a  normalization f ac to r  o f  10 i s  
j u s t i f i a b l e  due t o  the lack of operating data and experience w i t h  l i q u i d  metal f a s t  breeder 
reactors. 

The radionucl ides expected to  be released annually from each source, as wel l  as from the p lan t ,  
are given i n  Table 3.3. 

TABLE 3.3 Estimated Annual CRBRP Releases o f  Radioactive -- 
Mater ia ls  i n  L i qu id  E f f luents  

R a d i o n u c l i d e  -- 
13'4Cs 

l36Cs 

l 3 7 c s  
1311 

IZ5Sb 

I  29mTe 
129Te 
I 

1321 

89Sr  

90Sr 

g o y  

91Y 

95Zr 

95Nb 

99f40 

lo3Ru 

lo6Ru 

106Rh 

I  ' 'Ag 

IsoBa 
1 1 ' 0 ~ ~  

4 ' C e  
11\1,Ce 

14"pr 

"'Pr 
I b 7Nd 

"7P~n 

' 55cu 

5 B ~ 0  

G0C0 

51'Mn 

5'Cr 
[.IIFe 
IOZT, ,  

7 3 8Pu 
z3spu  

7 '  Opu 

2" lPu  

72Na 

?"Na 

TOTAL 

H- 3 

-- 
I n t e r m e d i a t e  

A c t i v i t y  
System 

( a )  
1 .1  x 10-6 

1 . 3  x 
1 . 6  10-5 

1 . 2  

4 . 3  

4.4 

4.9 

4.9 

8 . 1  x 1 0 ' ~  

4 . 5  

4 . 5  x 
2.4 x  1 0 . ~  

4.7 I O - ~  

4.7 

5.9 

5 .5  1 0 4  

6 . 0  1 0 - ~  

6  o x  10-5 

5.2 x 

1 . 7  x  

1 . 7  

4 . 6  x  1 0 . ~  

4 . 7  

4.7 

1.5 x 

5 .4  x 1 0 ' ~  

2 . 7  x 

3 .5  x  

1 . 6  X lo-' 

2.7 x l o e 4  

3.1 

2 . 9  

1 .2  x 10-6 

3 . 5  x lo-' 

3 . 9  

1 .1  10-7 

1 . 4  x 

1 .7  

7 .5  l o - ?  

( a )  
2 . 5  

R e l e a s e  ( ~ i / y r ) ( ~ )  
Low Balance  

A c t i v i t y  o f  
System - P l a n t  T o t a l  

( a )  
7 .7  

2 . 7  x 

2.1 

2 . 6  x 1 0 ' ~  

4.4 

4.4 

5.8 x 
5 . 8  x  1 0 . ~  

8 . 2  x 
4 . 6  x 
4 . 6  x  

2 . 5  x  lo- '  

4 . 7  

4 . 7  

7 . 6  x 

5 . 5  I O - ~  

6.0 

6 . 0  x  

5 . 4  

1 . 7  x 

1 . 7  x 

4 .6  

4 . 7  lo -=  

4 . 7  

1 . 6  

5 . 5  x 1 0 - ~  

2.7 

3 .5  x  1 0 - 6  

1 . 6  x  

2 . 7  X 10.' 

3, l  1 0 4  

2 . 9  x 
1 . 2  x  10-6 

3 . 5  

7 . 3  x  

2 . 0  10-7 

2.6 10-7 

3 . 2  lo-" 

1 .6  

1  1  x 
1 . 6  x  

330  

m-Edi-des r e l e a s e d  ~n amounts less t h a n  1 . 0  x a r e  
c o n s i d e r e d  ~ r e g l l g i b l e  and a r e  n o t  l i s t e d .  



Based on t h e  s t a f f ' s  e v a l u a t i o n  o f  t h e  r a d i o a c t i v e  l i q u i d  waste re leases ,  t h e  proposed system 
would be capab le  o f  l i m i t i n g  t h e  r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  e f f l u e n t s  t o  l e s s  
t han  5  C i / y r ,  e x c l u d i n g  t r i t i u m  and d i s s o l v e d  gases, and t h e  whole-body and c r i t i c a l  o rgan 
doses would be l e s s  t han  5  m i l l i r e m s  p e r  y e a r  a t  o r  beyond t h e  s i t e  boundary (see Tab le  5 .12) .  
The s t a f f  conc ludes t h a t  t h e  l i q u i d  waste t r ea tmen t  system would reduce r a d i o a c t i v e  l i q u i d  
e f f l u e n t s  t o  as l ow  as i s  reasonab l y  ach ievab le  i n  accordance w i t h  10  CFR P a r t  50, and t h e  s t a f f ,  
t he re fo re ,  concludes t h a t  t h e  system i s  acceptab le .  

3.5.2 Gaseous Waste 

The r a d i o a c t i v e  gaseous waste and p l a n t  v e n t i l a t i o n  systems would  c o l l e c t ,  s t o r e ,  p rocess,  
m o n i t o r ,  r e c y c l e  o r  d i scha rge  p o t e n t i a l l y  r a d i o a c t i v e  gaseous waste genera ted d u r i n g  normal 
o p e r a t i o n  o f  t h e  s t a t i o n .  The gaseous waste wou ld  c o n s i s t  o f  n o b l e  gas r a d i o n u c l i d e s  and 
t r i t i u m  produced b y  f i s s i o n  and neu t ron  a c t i v a t i o n .  Xenon and k r y p t o n  would  r e s u l t  f r om f i s s i o n  
i n  t h e  f u e l  and would m i g r a t e  i n t o  t h e  p r i m a r y  sodium c o o l a n t  by  way o f  assumed f u e l  e lement 
d e f e c t s .  Argon and neon would r e s u l t  f r om neu t ron  a c t i v a t i o n  o f  t h e  sodium c o o l a n t  and potass ium 
i m p u r i t y  i n  t h e  sodium. T r i t i u m  would be produced f r o m  t e r n a r y  f i s s i o n  as w e l l  as f r om n e u t r o n  
a c t i v a t i o n  o f  c o o l a n t  i m p u r i t i e s .  The s t a f f ' s  e v a l u a t i o n  model o f  t h e  a p p l i c a n t ' s  proposed 
systems assumed t h a t  r a d i o a c t i v e  gaseous waste would be re leased  f rom t h e  r a d i o a c t i v e  argon 
p rocess ing  system, c e l l  atmosphere p rocess ing  system, r e a c t o r  s e r v i c e  b u i l d i n g  v e n t i l a t i o n  
system, r e a c t o r  conta inment  b u i l d i n g  v e n t i l a t i o n  system, i n t e r m e d i a t e  bay v e n t i l a t i o n  system, 
and t u r b i n e  b u i l d i n g  v e n t i l a t i o n  system. The gaseous waste and p l a n t  v e n t i l a t i o n  systems a r e  
shown i n  F i g u r e  3.16. 
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FIGURE 3.16 Gaseous Rad ioac t i ve  Waste Systems and CRBRP V e n t i l a t i o n  



3.5.2.1 Radioactive Argon Processing System 

The Radioactive Argon Processing System (RAPS) would continuously process and recycle  t h e  p r i  - 
mary sodium system cover gas (a rgon)  and provide a source of low r a d i o a c t i v i t y  gas f o r  use i n  
r e a c t o r  s e a l s .  The argon cover gas  would be contaminated with noblc gases and small q u a n t i t i e s  
of t r i t i u m  which would be produced from f i s s i o n  and neutron a c t i v a t i o n  and migrate  t o  t h e  cover  
gas space. Most of t h e  t r i t i u m  generated would form a hydride i n  the  primary sodium. The RAPS 
would c o n s i s t  of a vacuum vesse l ,  two compressors, a surge vesse l ,  four  cryogenic charcoal beds, 
a cryogenic s t i l l ,  a noble gas s to rage  tank,  and a recyc le  argon vesse l .  

The RAPS would continuously draw r a d i o a c t i v e  cover gases from the spaces i n  the  r e a c t o r ,  r e a c t o r  
overflow v e s s e l ,  and primary system pumps. The gases  would be co l lec ted  i n  the  vacuum vessel  
and t r a n s f e r r e d  by a compressor t o  t h e  surge vessel where they would be s to red  under pressure.  
The gases would be t r e a t e d  i n  a s e r i e s  of four  cryogenical ly  cooled charcoal decay beds, each 
containing 625 l b s  of charcoal .  The flow r a t e  through the  beds would be 25 scfm, made up of 
21.75 scfm of r e c i r c u l a t e d  throughput and 3.25 scfm of inpu t  from the  surge vesse l .  The charcoal 
beds would be operated a t  30 psig and an average temperature of -130°F. 

Using t h e  dynamic adsorpt ion c o e f f i c i e n t s  l i s t e d  in  Table 3 . 2 ,  a t o t a l  mass of 2,500 Ibs  of 
charcoal i n  t h e  beds, and a bed flow r a t e  of 25 scfm, the  s t a f f  ca lcu la ted  t h a t  the  decay times 
provided would be about 2 days f o r  krypton, 127 days f o r  xenon, and 0.09 days f o r  argon. The 
e f f l u e n t  gases from the  cryogenic charcoal beds would e n t e r  a cryogenic s t i l l  containing l i q u i d  
argon i n  t h e  s t i l l  bottom. The l iqu id  argon would absorb the  rad ioac t ive  krypton and xenon 
isotopes and permit t h e i r  separa t ion  from the  bottoms by per iod ica l ly  d ra in ing ,  evaporat ing,  and 
t r a n s f e r r i n g  t o  the  noble gas s t o r a g e  vesse l .  The pur i f i ed  argon would be d i r e c t e d  t o  the  
charcoal beds a s  r e c i r c u l a t i o n  throughput (21.75 scfm) and t o  the recycle  argon vessel  (3 .25 scfm) 
f o r  reuse  i n  t h e  primary system a s  cover gas. Although the  app l ican t  proposes t o  b o t t l e  gases 
from t h e  noble gas s to rage  vessel  f o r  temporary o n s i t e  s to rage  and eventual o f f s i t e  shipment t o  
a l i censed  bur ia l  f a c i l i t y ,  the  s t a f f  model assumes t h a t  the  contents  of the  s to rage  vessel  
would be re leased  t o  the  environment. 

3 . 5 . 2 . 2  Cell Atniosphere Processing System 

The Cel l  Atmosphere Processing System (CAPS) would c o l l e c t  and process the  gaseous r a d i o a c t i v i t y  
t h a t  may leak or d i f f u s e  i n t o  the  c e l l s  (containing ni t rogen atmosphere) which house the  r e a c t o r ,  
Primary Heat Transfer  System (PHTS), PHTS pumps and r e a c t o r  overflow v e s s e l .  The CAPS a l s o  would 
c o l l e c t  and process any leakage of gases i n  t h e  ni t rogen or  a i r  atmosphere c e l l s  housing the  
RAPS and CAPS components. The major inpu t  t o  the  CAPS would c o n s i s t  of ni t rogen containing t r a c e  
q u a n t i t i e s  of contaminated argon cover gas and t r i t i u m  d i f fused  through PHTS piping and components. 

The CAPS would c o n s i s t  of a vacuum v e s s e l ,  two compressors, a surge v e s s e l ,  two t r i t i u m  ox id ize r  
u n i t s ,  and two cryogel?ic charcoal beds. The n i t rogen /a i r  gas bleeds and purges from the  c e l l s  
would be c o l l e c t e d  in  the  CAPS vacuum vessel  and t r a n s f e r r e d  by 6 compressor t o  the surge vessel  
where they would be s to red  under p ressure .  The gases would be passed through one of the t r i t i u m  
ox id ize r  u n i t s  where t h e  t r i t i u ~ n  would be converted t o  t r i t i a t e d  steam. The steam would be con- 
densed and s e n t  t o  the  rad ioac t ive  s o l i d  waste system f o r  s o l i d i f i c a t i o n  f o r  u l t imate  o f f s i t e  
d i s p o s a l .  The d r i e d  t r i t i u m - f r e e  gases would be t rea ted  in a s e r i e s  of two cryogenicdl ly  cooled 
charcoal delay beds, each containing 625 lbs  of charcoal .  Although the flow input  t o  the CAPS 
would be v a r i a b l e ,  the  flow r a t e  through the beds would be maintained a t  a constant  50 scfm by 
a va r iab le - f low r e c i r c u l a t i o n  loop automatical ly  c o n t r o l l e d .  The s t a f f  assumed t h a t  t h e  charcoal 
beds would be operated a t  35 psig and an average temperature of -140°F. O n  the  basis  of the  
dynamic adsorpt ion c o e f f i c i e n t s  l i s t e d  i n  Table 3 .2 ,  a t o t a l  mass of 1,250 lbs  of charcoal i n  
t h e  beds, and a bed flow r a t e  of 50 scfm, the s t a f f  ca lcu la ted  t h a t  the decay times pi-.ovided 
would be approximately 0.51 day f o r  krypton, 40 days f o r  xenon, and 0.025 day f o r  argon. The 
e f f l u e n t  gases from the cryogenic charcoal beds would be discharged t o  the  environment through 
t'he exhaust  ductfng of the  reac to r  s e r v i c e  bui lding heating and v e n t i l a t i n g  system a t  a flow 
r a t e  OF 3,000 cfm. 

3 . 5 . 2 . 3  Reactor Co~itaininent Building Vent i l a t ion  System 

Radioactive gases  would be re leased  i n t o  the head access area of the  Reactor Contain~nent Building 
(RCB) by leakage from two sources .  The ~ n a j o r  source of rad ioac t ive  contamination t o  the head 
access  a rea  atmosphere ?~ould  stem from r e a c t o r  cover gas leakage through the reac to r  head s e a l s .  
Additional leakage of recycled argon gas (from RAPS) through t h e  buffered reac to r  head s e a l s  
and subsequent d i f f u s i o n  i n t o  the  head access  area would add t race  q u a n t i t i e s  of rad ionuc l ides  
i n t o  the  R C B  atnlosphere. The atmosphere i n  the head access area would be v e n t i l a t e d  by an a i r  
s t r e a ~ l ~  of 12,000 ifni exhausted t o  the  environment through the  RCB v e n t i l a t i o n  system without 
t r ea tment .  P r i o r  t o  r e l e a s e ,  the a i r  flow -from the head access  area would be  nixed with v e n t i l a -  
t i o n  exhaust fro111 o ther  a reas  of the  R C B  and the Intermediate  Fay ( I B ) .  The t o t a l  flow r a t e s  
From the  r e l e a s e  p o i n t ,  located on the IB, would be 100,000 cfm. 
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3.5.2.4 I n t e r m e d i a t e  Bay Ven t i l a t i on  system 

T r i t i u m  t h a t  d i f f u s e s  from t h e  P r i m a r y  Heat Transfer  System (PHTS) i n t o  t h e  I n t e r m e d i a t e  Heat 
T r a n s f e r  System (IHTS) a l s o  wou ld  d i f f use  a t  a  smal l  b u t  f i n i t e  r a t e  t h rough  t h e  IHTS p i p i n g  
and components i n t o  t h e  I B  c e l l  atmospheres. The c e l l  atmospheres would be vented t o  t h e  e n v i r o n -  
ment t h rough  t h e  I B  v e n t i l a t i o n  sys tem hav ing a  t o t a l  f l ow  r a t e  of  50,000 cfm. 'As d e s c r i b e d  i n  
t h e  p rev ious  s e c t i o n ,  t h e  I B  v e n t i l a t i o n  f l ow  would be mixed w i t h  v e n t i l a t i o n  a i r  from t h e  RCB 
and Steam Generator  B u i l d i n g  (SG@ p r i o r  t o  r e l e a s e  th rouqh  a  common p o i n t .  

3.5.2.5 Tu rb ine  B u i l d i n g  V e n t i l a t i o n  System 

A smal l  q u a n t i t y  o f  t r i t i u m  produced i n  t he  PHTS would  d i f f u s e  i n t o  t h e  IHTS and pass i n t o  t h e  
steam-water system by d i f f u s i o n  t h r o u g h  t h e  steam gene ra to rs .  T r i t i u m  would be i n  t h e  steam- 
water  system i n  t h e  form of t r i t i a t e d  h a t e r .  A smal l  q u a n t i t y  o f  t r i t i a t e d  wa te r  vapor wou ld  
be removed by  t h e  mechanical  vacuum Pumps of  t h e  condenser o f fgas  system a l o n g  w i t h  noncondens- 
a b l e  gases. The gases would be d l  scharged i n t o  t h e  exhaust  plenum o f  t h e  t u r b i n e  b u i l d i n g  
v e n t i l a t i o n  system hav ing  a  t o t a l  f l o w  r a t e  of 120,000 cfm. 

3.5.2.6 Gaseous Waste Summary. 

Based on t h e  s t a f f ' s  eva l  u a t i 0 n  o f  t h e  r a d i o a c t i v e  gaseous waste  t r e a t m e n t  and v e n t i l a t i o n  
systems, u s i n g  t h e  Parameters l i s t e d  i n  Tab le  3.2, t h e  s t a f f  c a l c u l a t e d  t h e  r e l e a s e  of  r a d i o -  
a c t i v e  m a t e r i a l s  i n  gaseous e f f l u e n t s  ~ o u l d  be about 389 C i / y r  f o r  nob le  gases and 3.1 C i / y r  
f o r  t r i t i u m .  I n  comparison, t h e  a p p l i c a n t  es t ima ted  a  t o t a l  r e l e a s e  o f  6.4 C i l y r  f o r  n o b l e  
gases and 3.1 C i / y r  f o r  t r i t i u m .  The d i f fe rence between t h e  s t a f f ' s  and a p p l i c a n t ' s  n o b l e  gas 
r e l e a s e  e s t i m a t e  i s  due t o  t h e  s t a f f  ' S  assunled r e l e a s e  of  t h e  RAPS nob le  gas s t o r a g e  tank  i nven -  
t o r y  t o  t h e  env i ronment .  The s t a f f  a l s o  used a  d i f f e r e n t  parameter f o r  d e f e c t i v e  f u e l .  

The r a d i o n u c l i d e s  expected t o  be r e l e a s e d  annua l l y  from each source,  as w e l l  as f rom t h e  p l a n t ,  
a re  g i ven  i n  Tab le  3.4. NO r e l e a s e s  O f  i o d i n e  and p l u t o n i u m  i n  gaseous e f f l u e n t s  a r e  expected 
f rom normal p l a n t  o p e r a t i o n .  Froril i t s  e v a l u a t i o n  of  t h e  appl i c a n t ' s  proposed gaseous r a d i o a c t i v e  

'!>&' ..'a Waste t r ea tmen t  Systems, t h e  s t a f f  c a l c u l a t e s  t h a t  t he  annual a i r  dose due t o  gamma r a d i a t i o n  
:4 
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( t o t a l  body) a t  o r  beyond t h e  s i t e  boundary waul d  n o t  exceed 10  m i l  1  i r a d s ,  t h e  annual  a i r  dose 
. . due t o  b e t a  r a d i a t i o n  ( s k i n )  a t  o r  b e y o n d  t h e  s i t e  boundary would n o t  exceed 20 m i l l i r a d s ,  t h e  

.']4 annual t h y r o i d  dose t o  an i n d i v i d u a l  w o u l d  n o t  exceed 15 m i l l i r e m s  (Tab le  5 .12) ,  and t h e  t o t a l  
.&: .., > . . .  . . . , c  

q u a n t i t y  of  r e l e a s e d  a n n u a l l y  w o u l d  n o t  exceed 1  C i ,  These a r e  t h e  des ign o b j e c t i v e  l e v e l s  
. v '...! o f  proposed Appendix I. 
.St . ,. 
,S?. TABLE 3 . 4  E s t i m a t e d  Annual CRBRP Releases o f  

.' 31 
$2 R a d i o a c t i v e  M a t e r i a l s  i n  Gaseous E f f l u e n t s  

Release ( ~ i l y r ) ' ~ )  
Rad ionuc l  i d e  

3m~r  

85m~r  11 

8 5 K r  340 

e7 ~r 

8"r 5  1  

3 ~ e  2  

39Ar  13 1  

" l A r  

TOTAL 353 18 18  

(a )  R a d i o n u c l i d e s  re leased  i n  amounts l e s s  t han  1 . 0  C i l y r  
f o r  nob le  gases a r e  cons ide red  n e g l i g i b l e  and a r e  n o t  
l i s t e d .  



3.5.2.1 Radioactive Argon Processing System 

The Radioactive Argon Processing System (RAPS) would continuously process and recycle  t h e  pr i  - 
mary sodium system cover gas (argon) and provide a source of low r a d i o a c t i v i t y  gas f o r  use i n  
reac tor  s e a l s .  - The argon cover gas would be contaminated with n o b l ~  gases and small q u a n t i t i e s  
of tritium which would be produced from f i s s i o n  and neutron a c t i v a t i o n  and migrate t o  the  cover 
gas space. Most of the t r i t i u m  generated would form a hydride i n  the  primary sodium. The RAPS 
would c o n s i s t  of a vacuum vesse l ,  two compressors, a surge vesse l ,  four  cryogenic charcoal beds, 
a cryogenic s t i l l ,  a noble gas s to rage  tank,  and a recyc le  argon vesse l .  

The RAPS would continuously draw rad ioac t ive  cover gases from the spaces i n  the  r e a c t o r ,  r e a c t o r  
overflow v e s s e l ,  and primary system pumps. The gases would be co l lec ted  i n  the  vacuum vessel 
and t rans fe r red  by a compressor t o  the  surge vessel where they would be s tored under pressure.  
The gases would be t rea ted  i n  a s e r i e s  of four  cryogenical ly cooled charcoal decay beds, each 
containing 625 lbs  of charcoal.  The flow r a t e  through the beds would be 25 scfm, made up of 
21.75 scfm of rec i rcu la ted  throughput and 3.25 scfm of input  from the surge vesse l .  The charcoal 
beds would be operated a t  30 psig and an average temperature of -130°F. 

Using the  dynamic adsorption c o e f f i c i e n t s  l i s t e d  in Table 3.2,  a t o t a l  mass of 2,500 lbs  of 
charcoal i n  the beds, and a bed flow r a t e  of 25 scfm, the  s t a f f  calculated t h a t  the  decay times 
provided would be about 2 days f o r  krypton, 127 days f o r  xenon, and 0.09 days f o r  argon. The 
e f f l u e n t  gases from the  cryogenic charcoal beds would en te r  a cryogenic s t i l l  containing l iqu id  
argon i n  the  s t i l l  bottom. The l iqu id  argon would absorb the rad ioac t ive  krypton and xenon 
isotopes and permit t h e i r  separat ion from the bottoms by per iod ica l ly  d ra in ing ,  evaporat ing,  and 
t r a n s f e r r i n g  t o  the  noble gas s t o r a g e  vesse l .  The pur i f i ed  argon would be d i rec ted  t o  the 
charcoal beds a s  r e c i r c u l a t i o n  throughput (21.75 scfm) and t o  the  recycle  argon vessel (3.25 scfm) 
f o r  reuse i n  t h e  primary system a s  cover gas. Although the app l ican t  proposes t o  b o t t l e  gases 
from the  noble gas s to rage  vessel f o r  temporary o n s i t e  s to rage  and eventual o f f s i t e  shipment t o  
a licensed burial  f a c i l i t y ,  t h e  s t a f f  model assumes t h a t  the contents of the s to rage  vessel 
would be released t o  the environment. 

3 .5 .2 .2  Cell Atmosphere Processing System 

The Cell Atmosphere Processing System (CAPS) would col l e c t  and process the gaseous r a d i o a c t i v i t y  
t h a t  may leak or d i f f u s e  i n t o  the  c e l l s  (containing nitrogen atwosphere) which house the r e a c t o r ,  
Primary Heat Transfer  System (PHTS), PHTS pumps and reac tor  overflow vesse l .  The CAPS a l s o  would 
c o l l e c t  and process any leakage of gases in the ni t rogen or a i r  atmosphere c e l l s  housing the  
RAPS and CAPS components. The major input  t o  the CAPS would c o n s i s t  of ni t rogen containing t r a c e  
q u a n t i t i e s  of contaminated argon cover gas and t r i t i u m  diffused through PHTS piping and components. 

The CAPS would cons i s t  of a vacuum v e s s e l ,  two compressors, a surge vesse l ,  two t r i t i u m  oxidizer  
u n i t s ,  and two cryogenic charcoal beds. The n i t rogen/a i r  gas bleeds and purges from the  c e l l s  
would be co l lec ted  i n  the CAPS vacuum vessel and t rans fe r red  by a compressor t o  the surge vessel 
where they would be s tored under pressure.  The gases would be passed through one of the t r i t i u m  
oxid izer  un i t s  where the  t r i t i u m  would be converted t o  t r i t i a t e d  steam. The steam would be con- 
densed and s e n t  t o  the  rad ioac t ive  s o l i d  waste system f o r  s o l i d i f i c a t i o n  f o r  ul t imate o f f s i t e  
d i sposa l .  'The driecl t r i t i u m - f r e e  gases would be t rea ted  in  a s e r i e s  of two cryogenicdl l y  cooled 
charcoal delay beds, each containing 625 lbs  of charcoal .  Although the flow input t o  the CAPS 
would be v a r i a b l e ,  the  flow r a t e  through the beds would be maintained a t  a constant  50 scfm by 
a variabie-f low r e c i r c u l a t i o n  loop automatical ly  con t ro l led .  The s t a f f  assumed t h a t  the charcoal 
beds would be operated a t  35 psig and an average temperature of -140°F. O n  the  basis of the  
dynamic adsorption c o e f f i c i e n t s  l i s t e d  in Table 3 . 2 ,  a t o t a l  mass of 1,250 lbs  of charcoal in  
the  beds, and a bed flow r a t e  of 50 scfm, the s t a f f  ca lcu la ted  t h a t  the decay times provided 
would be approximately 0.61 day f o r  krypton, 40 days f o r  xenon, and 0.025 day f o r  argon. The 
e f f l u e n t  gases from the  cryogenic charcoal beds would be discharged t o  the  environment through 
the  exhaust ducting of the reac tor  s e r v i c e  building heating and v e n t i l a t i n g  system a t  a flow 
r a t e  of 3,000 cfm. 

3 .5 .2 .3  Reactor Cotitain~nent Building Venti la t ion System 

Radioactive gases would be released i n t o  - the head access area of the Reactor Con,tainment Building 
(RcB) by leakage from two sources.  The major source of rad ioac t ive  contamination to the head 
access  area atmosphere would stem from reac tor  cover gas leakage through the reac tor  head s e a l s .  
Additional leakage of recycled argon gas (from RAPS) through the buffered reac tor  head s e a l s  
and subsequent d i f fus ion  i n t o  the head access area would add t r a c e  q u a n t i t i e s  of radionucl ides 
i n t o  the R C B  atmosphere. The atmosphere i n  the head access area would be ven t i l a ted  by an a i r  
stream of 12,000 cfm exhausted t o  the environment through the R C B  v e n t i l a t i o n  system without 
t reatment .  Pr io r  t o  re lease :  the  a i r  flow from the head access area would be mixed with vet l t i la-  
t ion  exhaust from o ther  areas  of t h e  R C B  and the  Intermediate Bay ( I B ) .  The t o t a l  flow r a t e s  
from the  r e l e a s e  po in t ,  located on the  IB, wouldbe 100,000 cfm. 



3.5.2.4 In te rmed ia te  Bay V e n t i l a t i o n  System 

T r i t i u m  t h a t  d i f f u s e s  from t h e  Pr imary Heat Transfer  System (PHTS) i n t o  t h e  I n t e r m e d i a t e  Heat 
T r a n s f e r  System (IHTS) a l s o  would d i f f u s e  a t  a  smal l  b u t  f i n i t e  r a t e  through t h e  IHTS p i p i n g  
and components i n t o  t h e  I 6  c e l l  atmospheres. The c e l l  atmospheres would be vented t o  t h e  env i ron -  
ment through t h e  I B  v e n t i l a t i o n  system hav ing a  t o t a l  f low r a t e  o f  50,000 cfm. As desc r ibed  i n  
t h e  p rev ious  s e c t i o n ,  t h e  I B  v e n t i l a t i o n  f l o w  would be mixed w i t h  v e n t i l a t i o n  a i r  f rom t h e  RCB 
and Steam Generator Bu i  l d i n g  (SGq p r i o r  t o  r e l e a s e  th rouqh  a  common p o i n t .  

3.5.2.5 Turb ine B u i l d i n g  V e n t i l a t i o n  System 

A  smal l  q u a n t i t y  o f  t r i t i u m  produced i n  t he  PHTS would d i f f u s e  i n t o  t h e  IHTS and pass i n t o  t h e  
steam-water system by d i f f u s i o n  through the  steam generators .  T r i t i u m  would be i n  t h e  steam- 
wa te r  system i n  t h e  fo rm o f  t r i t i a t e d  water .  A  smal l  q u a n t i t y  o f  t r i t i a t e d  water  vapor would 
be removed b y  the  mechanical vacuum pumps o f  t h e  condenser o f f g a s  system a long  w i t h  noncondens- 
a b l e  gases. The gases would be d ischarged i n t o  t h e  exhaust plenum o f  t h e  t u r b i n e  b u i l d i n g  
v e n t i l a t i o n  system hav ing a  t o t a l  f l o w  r a t e  o f  120,000 cfm. 

3.5.2.6 Gaseous Waste Summary 

Based on t h e  s t a f f ' s  e v a l u a t i o n  o f  t h e  r a d i o a c t i v e  gaseous waste t rea tmen t  and v e n t i l a t i o n  
systems, u s i n g  t h e  parameters l i s t e d  i n  Tab le  3.2, t h e  s t a f f  c a l c u l a t e d  t h e  r e l e a s e  o f  r a d i o -  
a c t i v e  m a t e r i a l s  i n  gaseous e f f l u e n t s  would be about 389 C i / y r  f o r  nob le  gases and 3.1 C i l y r  
f o r  t r i t i u m .  I n  comparison, t h e  a p p l i c a n t  es t ima ted  a  t o t a l  r e l e a s e  o f  6.4 C i / y r  f o r  nob le  
gases and 3.1 C i / y r  f o r  t r i t i u m .  The d i f f e r e n c e  between t h e  s t a f f ' s  and a p p l i c a n t ' s  nob le  gas 
r e l e a s e  es t ima te  i s  due t o  t h e  s t a f f ' s  assumed r e l e a s e  o f  t h e  RAPS nob le  gas s to rage  tank  i nven -  
t o r y  t o  t h e  environment.  The s t a f f  a l s o  used a  d i f f e r e n t  parameter f o r  d e f e c t i v e  f u e l .  

The r a d i o n u c l i d e s  expected t o  be re leased  annua l l y  f rom each source,  as w e l l  as f rom t h e  p l a n t ,  
a re  g i v e n  i n  Tab le  3.4.  No re leases  o f  i o d i n e  and p lu ton ium i n  gaseous e f f l u e n t s  a r e  expected 
f rom normal p l a n t  ope ra t i on .  From i t s  e v a l u a t i o n  o f  t h e  a p p l i c a n t ' s  proposed gaseous r a d i o a c t i v e  
waste t rea tmen t  systems, t h e  s t a f f  c a l c u l a t e s  t h a t  t h e  annual a i r  dose due t o  gamma r a d i a t i o n  
( t o t a l  body) a t  o r  beyond t h e  s i t e  boundary would n o t  exceed 10  m i l  1  i r a d s ,  t h e  annual a i r  dose 
due t o  be ta  r a d i a t i o n  ( s k i n )  a t  o r  beyond t h e  s i t e  boundary would n o t  exceed 20 m i l l i r a d s ,  t h e  
annual t h y r o i d  dose t o  an i n d i v i d u a l  would n o t  exceed 15 m i l l  i rems (Tab le  5 .12) ,  and t h e  t o t a l  
q u a n t i t y  o f  13iI re leased  annua l l y  would n o t  exceed 1  C i ,  These a r e  t h e  dec ign o b j e c t i v e  l e v e l s  
o f  proposed Appendix I. 

TABLE 3.4 Est imated Annual CRBRP Releases o f  
Rad ioac t i ve  M a t e r i a l s  i n  Gaseous E f f l u e n t s  

Release ( ~ i / y r ) ( ~ )  
Rad ionuc l i de  RAPS CAPS I13 TOTAL - 

I 31mxe  

i 3 3mxe 

! 3 3 x e  

1 3 5mxe 

1 3 5 ~ ~  

l 3 8 ~ e  

3 m ~ r  
8SmKr 

85Kr  

8 7 ~ r  

. 88Kr  

23Ne 

39Ar 

Ar  

TOTAL 

H-3 

( a )  Radionuc l ides r e l e a s e d  i n  amounts l e s s  than  1 .0  C i l y r  
f o r  nob le  gases a r e  cons ide red  n e g l i g i b l e  and a r e  n o t  
l i s t e d .  



The s t a f f ' s  c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  r a d i o a c t i v e  gaseous waste t r ea tmen t  systems would 
reduce r a d i o a c t i v e  e f f l u e n t s  t o  as l ow  as i s  reasonab ly  ach ievab le  i n  accordance w i t h  10 CFR 
P a r t  50, and t h e  s t a f f ,  t h e r e f o r e ,  concludes t h a t  t h e  system i s  acceptab le .  

3.5.3 S o l i d  waste 

The s o l i d  radwaste system would be des igned t o  handle,  c o l l e c t ,  and process f i v e  t ypes  o f  waste:  
1  ) concen t ra ted  1  i q u i d s ,  2)  noncompact ib le  s o l i d s ,  3 )  me ta l  1  i c  sodium, 4)  sodium contaminated 
components, and 5)  compac t i b l e  s o l  i d s .  

Concent ra ted l i q u i d s  would c o n s i s t  o f  evapo ra to r  bottoms f rom t h e  l i q u i d  radwaste system and 
t r i t i u m  f rom t h e  CAPS t r i t i u m  o x i d i z e r  u n i t s .  T h i s  waste would be s o l i d i f i e d  i n  drums p r i o r  t o  
o f f s i t e  shipment f o r  b u r i a l  a t  a  l i c e n s e d  f a c i l i t y .  The s t a f f  es t ima ted  t h a t  app rox ima te l y  
1,000 f t3 o f  processed concen t ra ted  l i q u i d s  c o n t a i n i n g  300 C i  o f  a c t i v i t y  would be shipped 
o f f s i t e  annua l l y .  The a p p l i c a n t  es t ima ted  t h a t  app rox ima te l y  1,000 f t3 o f  s o l i d i f i e d  l i q u i d  
radwaste  c o n t a i n i n g  56 C i  o f  a c t i v i t y  would be sh ipped o f f s i t e  annua l l y .  

Noncompact ib le s o l i d s  would i n c l u d e  t o o l s ,  contaminated f i l t e r s ,  spent  r e s i n s ,  meta l  component 
p a r t s ,  va l ves ,  and-vapor  t r a p s .  T h i s  waste would be p l a c e d  i n  drums, capped, decontaminated, 
and p laced  i n  temporary s to rage  p r i o r  t o  o f f s i t e  shipment.  The sources o f  spent  r e s i n s  would be 
t h e  f o u r  10 f t3 p o l i s h i n g  d e m i n e r a l i z e r s  i n  t h e  l i q u i d  radwaste  system. The s t a f f  es t ima ted  
t h a t  app rox ima te l y  1,500 f t3 o f  noncompact ib le  s o l i d  waste c o n t a i n i n g  500 C i  o f  a c t i v i t y  wou ld  
be sh ipped o f f s i t e  annua l l y .  The a p p l i c a n t  es t ima ted  t h a t  app rox ima te l y  1,500 f t3  o f  noncom- 
p a c t i b l e  s o l i d  waste c o n t a i n i n g  100 C i  o f  a c t i v i t y  would be sh ipped annua l l y .  

M e t a l l i c  sodium would be genera ted f rom f u e l  hand l i ng  ope ra t i ons .  I f  t h e  sodium shou ld  be p ro -  
cessed o n s i t e ,  i t  would be conve r ted  t o  aqueous sodium n i t r a t e  s o l u t i o n  and evaporated. The 
evapo ra to r  bottoms would be s o l i d i f i e d  f o r  o f f s i t e  shipment and b u r i a l .  I f  n o t  processed o n s i t e ,  
t h e  sodium would be shipped o f f s i t e  i n  a  s u i t a b l e  c o n t a i n e r  f o r  p rocess ing  by a  l i c e n s e d  con- 
t r a c t o r .  The s t a f f  es t ima ted  t h a t  app rox ima te l y  42 f t3 o f  processed sodium c o n t a i n i n g  50 C i  of  
a c t i v i t y  would be sh ipped o f f s i t e  annua l l y .  The a p p l i c a n t  es t ima ted  t h a t  app rox ima te l y  42 f t3  
o f  sodium waste c o n t a i n i n g  10 C i  o f  a c t i v i t y  would be sh ipped o f f s i t e  annua l l y .  

The sodium contaminated components would i n c l u d e  t h e  p r imary ,  i n t e r m e d i a t e ,  and ex-vesse l  s to rage  
t a n k  c o l d  t r a p s .  Hand l i ng  o f  t h e  c o l d  t r a p s  would i n c l u d e  p l a c i n g  t h e  t r a p  i n t o  a  removal cask 
f o r  subsequent o f f s i t e  shipment i n  a  s p e c i a l  c o n t a i n e r .  The f i n a l  d i s p o s i t i o n  o f  t h e  c o l d  t r a p s  
has n o t  y e t  been determined; however, t h e  CRBRP would u t i l i z e  t h e  resea rch  and development 
e f f o r t s  o f  t h e  Fas t  F l u x  T e s t  F a c i l i t y  concern ing t h e  packaging, t r a n s p o r t  and d i s p o s i t i o n  o f  
sodium contaminated waste.  The s t a f f  es t ima ted  t h a t  app rox ima te l y  240 f t3 o f  sodium bea r i ng  
waste c o n t a i n i n g  2.3 x  l o 4  C i  o f  a c t i v i t y  would be sh ipped o f f s i t e  a n n u a l l y .  The a p p l i c a n t  
es t ima ted  t h a t  app rox ima te l y  240 f t3 o f  sodium bea r i ng  waste c o n t a i n i n g  1.9 x  l o 4  C i  o f  a c t i v i t y  
would be sh ipped o f f s i t e  annua l l y .  

Compact ib le  s o l i d s  would c o n s i s t  o f  r ags ,  paper, and rubbe r  sea l s .  Th i s  waste would be p laced  
i n  drums and compacted by a  h y d r a u l i c  machine p r i o r  t o  o f f s i t e  shipment.  The s t a f f  es t ima ted  
t h a t  app rox ima te l y  1,000 f t3 o f  compacted waste c o n t a i n i n g  5  C i  o f  a c t i v i t y  would be sh ipped 
o f f s i t e  annua l l y .  The a p p l i c a n t  es t ima ted  t h a t  app rox ima te l y  290 f t3  o f  compacted waste con- 
t a i n i n g  l e s s  t han  1  C i  o f  a c t i v i t y  would be shipped o f f s i t e  annua l l y .  

For  a l l  f i v e  t ypes  o f  s o l i d  waste, t h e  s t a f f ' s  es t ima tes  o f  a c t i v i t y  shipped o f f s i t e  a n n u a l l y  
d i f f e r  f rom those  o f  t h e  a p p l i c a n t s  because o f  t h e  s t a f f ' s  h i g h e r  assumed va lue  f o r  d e f e c t i v e  
f ue l  (Tab le  3 .2) .  

3.5.3.1 S o l i d  Waste Summary 

On t h e  b a s i s  o f  i t s  e v a l u a t i o n  o f  t h e  s o l i d  waste system, t h e  s t a f f  concludes t h a t  t h e  des igned 
system would accommodate t h e  waste expected d u r i n g  normal ope ra t i ons ,  i n c l u d i n g  a n t i c i p a t e d  
o p e r a t i o n a l  occur rences.  The waste would be packaged and sh ipped t o  a  l i c e n s e d  b u r i a l  s i t e  i n  
accordance w i t h  NRC and Department o f  T r a n s p o r t a t i o n  r e g u l a t i o n s .  From those f i n d i n g s  t h e  s t a f f  
concludes t h a t  t h e  s o l i d  waste system i s  acceptab le .  

3 .6  CHEMICAL EFFLUENTS 

Normal o p e r a t i o n  would r e q u i r e  t h e  use o f  c e r t a i n  chemica ls ,  some o f  wh ich  would u l t i m a t e l y  be 
d i scha rged  t o  t h e  C l i n c h  R i v e r  v i a  t h e  c o o l i n g  tower  blowdown l i n e .  The chemicals serve v a r i o u s  
f u n c t i o n s  i n c l u d i n g :  1 )  p r o d u c t i o n  o f  h i g h  p u r i t y  water ,  2)  c o r r o s i o n  c o n t r o l ,  3 )  decontamina- 
t i o n  and c lean ing ,  4)  l a b o r a t o r y  uses, and 5 )  b i o l o g i c a l  g rowth  c o n t r o l  i n  t h e  c o o l i n g  wa te r  
c i r c u i t s .  
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TABLE 3.5 Chemicals or Chemical Species Expected t o  be i n  CRBRP Discharge 

.-.,..,,.\" .,-,. - ,  -,.-.... ",. ,,. W,.".~. ""..- ..,.-,,. 
C o o l i w  T-r B l o d a m l a  a h b i e n t  ~ o n d l t l o n r ( ~ )  
8 d r m  on Bared on 

k x i m m  Chenical Concent ra t ion  

Average R l v e r  k x i m m  River  Bared on t h e  
i n  C l i n c h  R iver  In River  Under No F l a  Cand i t ianr  - 

Concentra t ion  Concent ra t ion  O i r c h a r ~ e - 3 . 7  q m  Oircharqe-3.5 9 m  Design Loadinq Olrcharoe Averaoe k x i m u n  Concent ra t ion  Concent ra t ion  25 f t  from Percent IM ft frm 

:nc luder  severa l  m inor  r e c y c l e d  r a r t e  streams ( m k e - u p  r a t e r  r y r t m  e q u l p e n t  r i n s e r .  backwashes and b lowdom,  nonradioactive 
f l o o r  d r a i n s ) .  A lso  Inc ludes  m e t a l l i c  p roduc ts  r e r u l t ~ n g  f rom c o r r o l i o n / e r o r l o n  of condenser t u b i n g  and o t h e r  p i p i n g .  
i n c l u d e s  make-up water  d e n l n e r a l i r e r  and steam condensate p o l i s h e r  regenera t ion  r a r t e r .  a u x i l i l r y  b o i l e r  b lowdom,  and non- 
radioactive l a b  and sampling r a s t e r .  
Cmputed  a r  f o l l a r :  guantit:: f rom c o o l i n g  tower b lowdom = (Concent ra t lon) (Annua l  Average 81owdown = 2210 g p ) ( P l a n t  Load 

Fac tor  = 68.5%) + q u a n t i t y  f r m  n e u t r a l i z e d  p l a n t  war te  = IConcent ra t ion I lF low = 35 g p l l 2 4  h r l d a y  
o p e r a t i a n ) ( 2 6  o p e r a t i n g  d a y r l y r )  + q u a n t i t y  f r m  s a n i t a r y  war te  = (Concent ra t ion)F lo r  = 5  g p )  
I 2 4  h r l d a y  o p e r a t i o n l ( 3 6 5  o p e r a t i o n  d a y r l y r l .  

Cmputed  a r  'la , rnere average c o n c e n t r a t i o n  i r  bared on average r i v e r  c o n c e n t r a t i o n  ( c o o l i n g  tower b lowdom)  and *'* averaae d i r c h a r o e  f l a w  , n e u t r a l i z e d  D l a n t  r a r t e l  and m x i m m  c o n c e n t r a t i o n  I r  bared on maximum r i v e r  
conceGt ra t ion  a i d  m a x i m h  d ischarge  ila 

l e l  Bared on 6  month ly  ramol inor  l k r c h - 5 e o t m b e r .  19741. 

i f j  F i e l d  t e s t  u s i n g  i h e  o ; tho io l id ine  c o l b r i n e t r i c .  ' 

g )  Ba led  on maximm c h m i c a l  c o n c e n t r a t i o n r  i n  t h e  CRBRP d ischarge  and n a x i m m  ambient c o n c e n t r a t i o n r  i n  t h e  
( h )  Concent ra t ion  o f  s c d i m  Ion  e q u i v a l e n t  t o  s u l f a t e  i o n  a f t e r  c o r r e c t i o n  f o r  o t h e r  i o n s  I n  s o l u t i o n .  

C l i n c h  R i v e r .  

R iver .  

Percent 
Increase 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

3.5 

2.5 

2.5 

2.5 

.93 

2.6 

,110 

2.5 

2.5 

2.5 

2.5 

26 

8.0 

2.6 

( i )  Concent ra t ions  bared on max lmm regeneran t  consumption (ER. Sec 3.6.3). 
lil Bared on n a x l m  c h m i c a l  concent ra t ions  i n  the CR8RP d ischaroe  and omximum ambient concent ra t ions  I n  the  .. . 

I s  = m u t e d  frm the s t a f f ' s  r e v i s e d  p l u m  a n a l y r l r  w i t h  a re;ond c o o l i n g  t o r e r  and smal le r  c o o l i n g  water  
C l i n c h  
needs. 



Chemicals o r  chemica l  spec ies  expected t o  be p resen t  i n  t h e  p l a n t ' s  d ischarge are-  t a b u l a t e d  i n  
Tab le  3.5 (ER, Am I, P a r t  11, E l ) .  The ambient l e v e l s  of  t h e  same chemical  spec ies  i n  t h e  r i v e r  
p r i o r  t o  d i scha rge  a r e  a l s o  p r o v i d e d  i n  t h e  t a b l e .  

A  comparison o f  t h e  q u a l i t y  o f  p l a n t  c o o l i n g  tower  blowdown w i t h  Federa l  e f f l u e n t  l i m i t a t i o n s  
and s t a t e  wa te r  q u a l i t y  c r i t e r i a  i s  g i ven  i n  Tab le  3.6. The p l a n t  c o o l i n g  water  d i scha rge  would 
comply w i t h  a p p l i c a b l e  Federa l  and S t a t e  r e g u l a t i o n s .  The p o t e n t i a l  e f f e c t s  o f  t h i s  d i scha rge  
on t h e  a q u a t i c  ecosystem a r e  d iscussed i n  S e c t i o n  5.4.1. A  d i s c u s s i o n  o f  t h e  s i g n i f i c a n t  chem- 
i c a l  waste e f f l u e n t s  i s  q i v e n  below. 

3.6.1 C i r c u l a t i n g  Water System Output  

Consumptive use o f  water  a t  t h e  p l a n t  would be e s s e n t i a l l y  t h e  r e s u l t  o f  evapo ra t i on  i n  t h e  
c o o l i n g  towers .  As shown i n  F i g u r e  3.6, an average o f  3475 gpm would be evapora ted i n  t h e  tower  
o u t  o f  a  makeup s t ream o f  5835 gpm. 

Concen t ra t i on  o f  d i s s o l v e d  s a l t s  b y  e v a p o r a t i o n  wou ld  c o n s t i t u t e  one o f  t h e  ma jo r  e f f e c t s  on t h e  
q u a l i t y  o f  t h e  wa te r  pass ing  th rough  t h e  p l a n t .  D i s s o l v e d  s o l i d s  i n  t h e  wa te r  would be concen- 
t r a t e d  about  2.5 t imes ambient l e v e l s  i n  t h e  r i v e r  as shown i n  Tab le  3.5. The d i s s o l v e d  s o l i d s  
i n  t h e  c o o l i n g  system blowdown would  be d i l u t e d  r a p i d l y  t o  near  ambient l e v e l s  i n  t h e  r i v e r  even 
under  t h e  c o n s e r v a t i v e  c o n d i t i o n  o f  no f l o w  i n  t h e  r i v e r .  

S u l f u r i c  a c i d  a d d i t i o n  would be p r o v i d e d  on t h e  c o o l i n g  wa te r  system i n  t h e  event  t h a t  an 
unexpected i n c r e a s e  i n  pH occurs  beyond pH 8.5. The f e e d  r a t e  f o r  t h e  s u l f u r i c  a c i d  cannot  be 
determined a t  t h i s  t i m e  s i n c e  a v a i l a b l e  water  q u a l i t y  d a t a  do n o t  i n d i c a t e  t h a t  t h e  pH w i l l  
exceed 8.5. Should t h e  pH o f  t h e  blowdown ex tend beyond t h e  accep tab le  6.5 t o  8.5 range, t h e  
blowdown v a l v e  would c l o s e  a u t o m a t i c a l l y  u n t i  1  t h e  c o n d i t i o n  i s  c o r r e c t e d  (ER, Sec 3 .6 .2) .  

S ince wood would n o t  be used i n  t h e  c o o l i n g  towers,  no chemical  p r e s e r v a t i v e s  would be added t o  
t h e  c i r c u l a t i n g  water .  I n  a d d i t i o n ,  t h e  use o f  chemical  c o r r o s i o n  i n h i b i t o r s  would n o t  be 
r e q u i r e d  (ER, Sec 3 .6 .2) .  

3.6.2 Chemical B i o c i d e s  

The c i r c u l a t i n g  wa te r  would be. c h l o r i n a t e d  p e r i o d i c a l l y  t o  c o n t r o l  t h e  growth  o f  b i o l o g i c a l  
s l imes  f l o u r i s h i n g  a t  t imes  on t h e  warm hea t  exchanger su r faces ,  r e s t r i c t i n g  t h e  f l o w  o f  c o o l i n g  
wa te r  t h rough  t h e  equipment and reduc ing  t h e  e f f e c t i v e n e s s  o f  t h e  h e a t  t r a n s f e r  su r faces .  
C o n t r o l  o f  a l g a l  growths may a l s o  be needed i n  t h e  c o o l i n g  towers  t o  p reven t  s h o r t - c i r c u i t i n g  o f  
wa te r  t h rough  t h e  c o o l i n g  towers .  About 450 l b  o f  h y p o c h l o r i t e  would be i n j e c t e d  p e r i o d i c a l l y  
i n t o  t h e  c i r c u l a t i n g  water  l i n e  upstream o f  t h e  main condenser f o r  b i o c i d e  t rea tmen t  o f  t h e  
condenser, t h e  c o o l i n g  towers ,  and p l a n t  a u x i l i a r y  c o o l i n g  equipment.  I n j e c t i o n  o f  h y p o c h l o r i t e  
e q u i v a l e n t  t o  2 t o  5  mg/t  o f  c h l o r i n e  i s  p lanned f o r  a  20- t o  30-min p e r i o d  3  o r  4  t imes  d a i l y  
(ER, Sec 3 .6 .2 ) .  

P r o v i s i o n s  a r e  a l s o  be ing  made t o  i n j e c t  h y p o c h l o r i t e  i n t o  t h e  i n t a k e  a t  t h e  r i v e r  water  pump- 
house t o  c o n t r o l  t h e  growth  o f  A s i a t i c  clams i n  t h e  c o o l i n g  water  system. The n e c e s s i t y  f o r  
c h l o r i n a t i o n  a t  t h a t  p o i n t  and t h e  amount o f  c h l o r i n e  and t i m e  r e q u i r e d  have n o t  been e s t a b l i s h e d .  

C h l o r i n a t i o n  o f  t h e  c i r c u l a t i n g  water  system, rega rd less  o f  t h e  p o i n t  o f  i n j e c t i o n ,  would be 
accompl ished i n  compl iance w i t h  Federa l  e f f l u e n t  l i m i t a t i o n s  and S t a t e  Water Q u a l i t y  c r i t e r i a  
(ER, Sec 3 .6 .1) .  I f  the  c h l o r i n e  c o n c e n t r a t i o n ,  as measured by a  r e c o r d i n g  ana l yze r ,  shou ld  
exceed a  p r e s e t  va lue,  alarms would sound and t h e  blowdown would a u t o m a t i c a l l y  be t e r m i n a t e d .  
NO d i scha rge  o f  blowdown would occu r  u n t i l  r e e s t a b l i s h m e n t  o f  accep tab le  l e v e l s  o f  c h l o r i n e  
r e s i d u a l s .  T o t a l  r e s i d u a l  c h l o r i n e  i n  t h e  blowdown would be l i m i t e d  t o  a  maximum o f  0.5 mg/L 
and an average of 0.2 mg/L n o t  t o  exceed 2  hours i n  any one day. 

3.6.3 Water Treatment Waste 

App rox ima te l y  96,000 ga l  o f  raw r i v e r  wa te r  would be t r e a t e d  each day t o  meet t h e  p l a n t ' s  domest ic 
and process wa te r  needs. The raw r i v e r  wa te r  would be t r e a t e d  by coagulation/sedimentation and 
f i l t r a t i o n  t o  remove p a r t i c u l a t e  m a t t e r .  Waste s ludges (300 t o  3,600 gpd) would be dewatered on 
g r a v i t y  s l udge  d r y i n g  beds and t h e  d r i e d  s ludge (50  t o  600 l b l d a y )  would be t r u c k e d  o f f s i t e  by a  
1  icensed c o n t r a c t o r  (ER, Sec 10.4 .1 .1 .1) .  

An average o f  app rox ima te l y  1440 gpd o f  t h e  c l a r i f i e d  wa te r  f rom t h e  process water  t r e a t m e n t  
systems would be t r e a t e d  f u r t h e r  by  i o n  exchange t o  produce demine ra l i zed  wa te r  f o r  t h e  steam 
c y c l e .  The i o n  exchange d e m i n e r a l i z a t i o n  process would r e q u i r e  a  maximum o f  about 3,400 l b l d a y  



TABLE 3.6 Comparison o f  Chemical Concen t ra t i ons  i n  S t a t i o n  E f f l u e n t s  
w i t h  Federal  E f f l u e n t  L i m i t a t i o n s  and S t a t e  Water Q u a l i t y  
C r i t e r i a  

(PA ~ f f ~ u e r ~ ! .  L i l ln tat jqn .("). . . . . . . . . . . . 
I.lax ~I~IUIII M a x i j ~ l u ~ ~ l  
I -day  I U  Consecu t i ve -day  Tennessee General  Expected i n  

Loncen t ra  t l o n  ..my A.vg.. . . ~!~r_.~u~j~~y_~~!.t_iprja.'.~1 -_CRORP D ischa rge  !%4~!? t! on. . . . . . . . . . . . . . . . . . . . . . . 

A l l  D i scha rges  
P a r t  423 .15 (a )  8 ( b )  

pH i n  t he  rar lge o f  6 .5  t o  6.5-R.5 pH ranges .  
"5 ,  and s h a l l  n o t  f l u c l u -  pH c o n t r o l l e d  t o  [meet 
a t e  more than  1 .0  u n l t  i n  c r i t e r i o n .  
a  24 hou r  p e r i o d  

P o l y c h l o r i n a t e d  b ~ p h e n y l  i o ~ ~ l p o u n d s  ilone No t o 7 . i ~  substances added None 
t h a t  a f f e c t  man o r  a n i m a l s .  

Low-volusle waste sou rces  
P a r t  4 2 3 . 1 5 1 ~ )  

T o t a l  susperlded s o l  i d s  

O i l  and g rease  

llone spec i  f i e d .  

M e t a l - c l e a n i n g  waste d i s c b a r g e s  llone spec i  f i e d  
P a r t  423 .151 f )  

T o t a l  suspended s o l i d s  

O i l  and grease 

T o t a l  copper 

T c ~ a l  i r o n  

B o i l e r  blowdowrl d i s c h a r g e r  
P a r t  423 .15 (g )  

T o t a l  suspended s o l i d s  

O i l  and grease 

T o t a l  copper 

T o t a l  i l - o n  

l lone s p e c i f i e d  

Meets s t a t e  l i m i t a t i o n s  

< I 5  mg/P 

llone d i s c h a r g e d .  

r n n l i n o  tower  blowdown d i s c l l a r y e s  

F ree  a v a i l a b l e  c h l o r i n e ( e )  ,0.5 n:g/; (nlax) ;0.2 nlg/: ( a v g )  110 t o x i c  subs tances  added < 0 . 5  nlg/,. ( n lax )To ta l  
P a r t  423. I ? ( i )  t h a t  a f f e c t  man o r  an ima ls  .:0.2 mg/? ( a v g ) r o t a l  

T o t a l  
Pa r t  

I -es idual  c h l o r i n e  
. 4 2 3 . 1 5 ( j )  

C o r r o s i o n  ~ n h i b i  t o r s  
P a r t  4 2 3 . 1 5 ( i )  

D i s s o l v e d  Oxygen 
(D.O.) 

T u r b i d i t y  o r  c o l o r  

Suspended s o l  i d s  
O i l  and Grease 

To ta l  d i s s o l v e d  s o l i d s  

i i e i t i l e r -  f r e e  a v a i l a b l e  c h l o r i n e  
n o r  t o t a l  r e s i d u a l  c h l o r i n e  nay be 
d i scha rged  f ro " ,  any u n i t  f o r  more 
.than two hou rs  i n  any one day and 
n o t  oo re  than  one u n i t  ~n any p l a n t  
may d i scha l -ge  f r e e  a v a i l a b l e  o r  
r e s i d u a l  c h l o r i n e  a t  any one t i s l e .  

Flo d e t e c t a b l e  amount added. 

l lone s p e c i f i e d  

l ione s p e c i f i e d  

Elone soec i  f i e d  

i lo  t o x i c  substa l ices added Less than  detection i i m i t s  
t h a t  a f f e c t  man o r  an in ia l s  ( ~ 0 . 0 0 5  mg/:) o u t s i d e  of  

2 h o u r  t ime  l i m i t  

110 t o x i c  substances added None d i scha rged  
t h a t  a f f e c t  man o r  a n i m a l s .  

1.lininlusl d i s s o l v e d  oxygen 6 . 8  mg/r  
c o n t e n t  o f  5 . 0  nig/?. o r  
3 .0  mg/: i n  v i c i n i t y  o f  
d i s c h a r g e  measured a t  a  
dep th  o f  5  f e e t .  

There s h a l l  be no t u r b i d -  No d e t e c t a b l e  u r b i d i t y  
i t y  o r  c o l o r  added i n  o r  c o l o r  added \ d )  
anioullts O r  character is t ics 
t h a t  cannot  be reduced t o  
a c c e p t a b l e  c o r i c e n t r a t i o n s  
by c o n v e n t i o n a l  w a t e r  
t r e a  trnent p rocesses .  

There s h a l l  be no v i s i b l e  No v i s i b l e  s o l i d s ( d )  
s o l  i d s ,  sculn, foam, o i l  ~ 5  mg / t  o i l  and g rease  
s l i c k ,  e t c .  

The t o t a l  d i s s o l v e d  s o l i d s  c500 lg[P i n  r e c e i v i n g  
s h a l l  a t  no t ime  exceed water?d) 
500 mg l r  

( a )  40 CFR 423, Steam E l e c t r i c  Power Genera t i ng  Source Ca tego ry .  Federa l  R e g i s t e r .  Vol  39, No. 196.  
0 Oc tobe r  1974. 

( b )  R e f e r s  t o  t h e  r e c e i v i n g  w a t e r  a f t e r  a  reasonab le  zone o f  m i x i n g s  (ER. 14.1, Apendix t o  S e c t i o n  2 . 5 ) .  
( c )  blaxistusl and ave rage  f r e e  r e s i d u a l  c h l o r i n e  c o n c e l l t r a t i o n s  a r e  a t  any g i v e n  t ime .  - One-day and tlii r t y - d a y  

averages do n o t  a p p l y  t o  these l i m i t a t i o n s .  
( d )  A f t e r  d i l u t i o n  i n  m i x i n g  zone o f  r i v e r .  
( e )  Re fe r  t o  Appendix H  NPOES p e r m i t  pages 2  and 31. 
( f )  Surge and n e u t r a l i z a t i o n  t a n k  l i m i t e d  t o  p i i  7 .0  - 9.0.  
( g )  The S t a t e  o f  Tennessee has p laced  more s t r i n g e n t  l i m i t a t i o n s  on e f f l u e n t s  f rom the  su rge  and 

n e u t r a l i z a t i o n  t a n k  and t h e  n e u t r a l i z a t i o n  and s e t t l i n g  f a c i l i t y  ( see  NPDES Perm i t .  Appendix H, pages 6  and 7 )  



of s u l f u r i c  a c i d  and 2,200 l b l d a y  o f  sodium hyd rox ide  t o  regenerate  t h e  i o n  exchange beds 
(ER, Sec 3.6.3). The regenerant  wastewater would be n e u t r a l i z e d  and f i l t e r e d  i n  t h e  chemical 
waste t rea tmen t  system p r i o r  t o  d i scha rge  i n  t h e  c o o l i n g  system blowdown. The chemical  waste 
t rea tmen t  system e f f l u e n t  would c o n t a i n  predominant ly  sodium s u l f a t e  as a d i s s o l v e d  s a l t ,  w i t h  
s m a l l e r  i o n i c  concen t ra t i ons  o f  Cat+, Mg++, and C1-. The average and maximum concen t ra t i ons  o f  
s e l e c t e d  c o n s t i t u e n t s  o f  t h e  wastewater a r e  g i ven  i n  Tab le  3.5. T o t a l  suspended s o l i d s  would be 
reduced t o  l e s s  than  20 mgla and o i l  and grease would be below 20 mg/a. 

F i g u r e  3.17 shows t h e  f l o w  o f  t h e  wa te r  t rea tmen t  waste and a l l  o t h e r  waste streams d iscussed i n  
t h e  f o l  l o w i n g  paragraphs (ER, F i g  10.4-1 ) . 

3.6.4 Steam Generator System Waste Discharges 

Blowdown f rom t h e  steam power convers ion system would c o n s i s t  o f  h i g h  p u r i t y  water sub jec ted  t o  
i o n  exchange and f i l t r a t i o n  i n  t h e  condensate t rea tmen t  system. A n t i c i p a t e d  concen t ra t i ons  o f  
t o t a l  suspended s o l i d s ,  o i l  and grease, copper and i r o n  would be below t h e  EPA e f f l u e n t  l i m i t a -  
t i o n s  (ER, Sec 3.6.1), which a r e  30 mg/a, 15 mg/a, 1 mg/a, and 1 m g / ~ ,  r e s p e c t i v e l y .  

The condensate p o l i s h i n g  system would generate  f rom approx imate ly  3,000 t o  40,000 gpd o f  h igh  
s o l i d s  waste water  c o n s i s t i n g  o f  r i n s e s ,  backwashes and spent  regenerants .  The wastewater would 
be s i m i l a r  t o  t h e  demine ra l i ze r  waste and a l s o  would be t r e a t e d  i n  t h e  chemical waste t rea tmen t  
system (ER, Sec 10.4.1.1.1). 

Du r ing  s t a r t u p ,  an a u x i l i a r y  steam genera to r  would be used, genera t i ng  about  1 gpm o f  blowdown. 
The 'blowdown would be a l k a l i n e  (pH 9.0-9.5) and c o n t a i n  about  200 mgla d i s s o l v e d  s o l i d s  and 
0.5 mg/a ammonia. Hydraz ine would be p resen t  i n  t h e  blowdown b u t  i t  would decompose r a p i d l y  t o  
produce ammonia. D i l u t i o n  o f  steam genera to r  blowdown i n  t h e  c i r c u l a t i n g  water  would reduce t h e  
added d i s s o l v e d  c o n s t i t u e n t s  t o  l e s s  than  d e t e c t a b l e  l e v e l s  (ER, Sec 10.4.1.1.1 ) .  

3.6.5 Chemical C lean ing Waste 

Large components o f  t h e  p l a n t  would r e q u i r e  p e r i o d i c  chemical  c l ean ing .  The c l e a n i n g  f r e q u e n t l y  
would be done i n  severa l  stages and t h e  chemicals used would depend on t h e  t ype  o f  meta l  be ing  
c leaned.  A t y p i c a l  procedure would i n v o l v e  a l k a l i n e  and a c i d  washes and r i n s e s .  The waste  
generated by those c l e a n i n g  procedures would be d isposed o f  o f f s i t e  by a l i c e n s e d  c o n t r a c t o r  
(ER, Sec 3.6.3).  

Make-up Water ~ r e a t m e n t  Regenerant Wastes 

L ~ o n d e n s a t e  P o l i s h i n g  Regenerant Uastes 

Sludge t o  S o l i d  
waste Hand l ing  

F a c i l i t y  C l a r i f i e r  Blowdown 
-7 1 

Dry ing  Beds 

Laboratory Sampl i n q  Waste 

A u x i l i a r y  Steam Generator Blowdown 

N e u t r a l i z a t i o n  Tank 

S e t t l e d  S o l i d s  t o  A c t i v a t e d  Carbon Backwash 

S o l i d  Waste F i l t e r  Backwash 
.Handl i  

Oemineral izer  Rinse and Backwash 
Recycle 

and s e t t l i n g  To Coo l ing  Tower 
Faci  1 i t y  Basin I 

Cool ing 
Tower 
Blowdown 

I O i l  Storage Area Dra ins  

O i l  Disposal  

Reclamation l o r  I 
Condenser Chem. Cleaninq 

Steam Gen. Chem. Cleaning 
O f f - S i t e  

Grav i t y  Dry ing  Beds Sludge 

Hand1 i n g  
Coo l ing  Tower Basin S o l i d s  

Suspended F a c i l i t  N e u t r a l i z i n g  and S e t t l i n g  
1 S o l i d s  F a c i l i t y  So l ids  

-i I 
, with t- Roof and Yard Ovains 

Skimner 
l001')-+ 

1 1  
To C l i n c h  River  

'NPDES Permit Outfall Nulnbcr (See  Appendix H). 

FIGURE 3.17 Chemical Waste Treatment System 



3.6.6 O i l y  Waste 

The r e c y c l e d  wastewater t r ea tmen t  subsystem would p r o v i d e  p r e t r e a t m e n t  o f  o i  1  contaminated 
wastewater .  P l a n t  waste streams would be c o l l e c t e d  and segregated as t o  source and chemical  
compos i t i on .  I f  o i l  con tam ina t i on  shou ld  be detec ted,  t h e  waste s t ream would be sen t  t o  an o i l  
sepa ra to r .  The ma jo r  i n p u t  t o  t h e  o i l  s e p a r a t o r  would come f rom t h e  n o n r a d i o a c t i v e  f l o o r  d r a i n s .  
Subsequent t o  t r e a t m e n t  t h e  aqueous wastes would be r o u t e d  t o  t h e  chemical  waste t r ea tmen t  system 
and t h e  c o l l e c t e d  o i l s  e i t h e r  would be rec la imed  o r  d isposed o f  o f f s i t e  by a  l i c e n s e d  c o n t r a c t o r  
(ER, Sec 10.4.1.1.1).  

3.6.7 P o l y c h l o r i n a t e d  B ipheny l s  

P o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs) may be used i n  t rans formers  and o t h e r  e l e c t r i c a l  equipment. Any 
, such use would be w i t h i n  p l a n t  b u i l d i n g s  and t h e  equipment c o n t a i n i n g  t h e  m a t e r i a l  would be s u r -  

rounded by d i kes .  S p i l l a g e  would be c o l l e c t e d  i n  a  s p e c i a l  sump and e i t h e r  reused o r  r e t u r n e d  t o  
t h e  manu fac tu re r  f o r  r ep rocess ing  o r  d i s p o s a l  (see NPDES requ i remen t  i n  Appendix H, P a r t  111, 
i tem C) . 

3 .6 .8  Chemical and O i l  S to rage  

O i l  would be s t o r e d  i n  accordance w i t h  t h e  December 1973 Env i ronmenta l  P r o t e c t i o n  Agency Regula- 
t i o n s  on O i l  P o l l u t i o n  P reven t i on  ( 4 0  CFR 110, 38 FR 34164) t o  m in im ize  p o t e n t i a l  impact  on 
t h e  env i ronment .  S torage o f  chemica ls  would be accompl ished w i t h  a p p r o p r i a t e  d i k i n g  and ca tch -  
ment bas ins  t o  p reven t  l o s s  o f  t h e  chemica ls  t o  t h e  env i ronment  (ER, Sec 5.4.4 and 7 .2 .1) .  

3.6.9 Storm Dra inage 

Storm d ra inage  c o l l e c t e d  by t h e  r o o f s  o f  b u i l d i n g s  and t h e  y a r d  would be r o u t e d  t o  a  c a t c h  b a s i n  
f o r  d i scha rge  t o  t h e  C l i n c h  R i v e r .  A  p o r t a b l e  o i l  skimmer would be a v a i l a b l e  t o  t r e a t  t h e  s to rm 
d ra inage  i n  t h e  even t  of a  v i s i b l e  o i l  s l i c k  on t h e  s u r f a c e  o f  t h e  wa te r  (ER, Sec 10.4 .1 .1 .2) .  

3.6.10 Coo l i ng  Tower D r i f t  

D r i f t ,  c o n s i s t i n g  o f  a  f i n e  sp ray  f r om t h e  c o o l i n g  tower ,  would be depos i t ed  i n  t h e  immediate 
v i c i n i t y  around t h e  tower .  The a n t i c i p a t e d  r a t e  o f  d r i f t  would be about  105 gpm. The chemica l  
compos i t i on  o f  t h e  d r i f t  would be s i m i l a r  t o  t h a t  o f  t h e  c i r c u l a t i n g  wa te r  as shown i n  Tab le  3.5. 

3.6.11 Nonrad ioac t i ve  Chemical Coo lants  

Waste m a t e r i a l s  such as chemical  l y  contaminated Dowtherm, sodium, and sodium-potassium a1 l o y  
would accumulate i n  s p e c i a l l y  designed tanks and be sh ipped o f f s i t e  p e r i o d i c a l l y  f o r  t r ea tmen t  
and/or  d i s p o s a l  (ER, Sec 3 .6 .3) .  

3 .7  SANITARY AND OTHER WASTE 

3.7.1 S a n i t a r y  Waste 

Fac i  1  i t i e s  f o r  t r e a t i n g  s a n i t a r y  waste would be p rov ided  d u r i n g  bo th  c o n s t r u c t i o n  and normal p l a n t  
ope ra t i ons .  The s a n i t a r y  waste t r e a t m e n t  system f o r  t h e  c o n s t r u c t i o n  p e r i o d  would be s i z e d  f o r  
h a n d l i n g  t h e  needs o f  2,450 persons. The maximum d a i l y  s a n i t a r y  waste f l o w  would be 61,250 g a l .  
based on 25 gpd lperson (ER, Sec 3 .7 .1 ) .  The expected peak c o n s t r u c t i o n  crew o f  n e a r l y  2800 pe r -  
sons i n c l u d e s  350 t e c h n i c a l  persons who would work i n  Oak Ridge and v i s i t  t h e  s i t e  o c c a s i o n a l l y  
(Tab le  4 .1) .  

P r i o r  t o  i s s b i n g  t h e  c o n s t r u c t i o n  p e r m i t ,  s a n i t a r y  waste genera ted by personne l  p a r t i c i p a t i n g  i n  
s i t e  p r e p a r a t i o n  would be t r e a t e d  by an 8,000 gpd c a p a c i t y  extended a e r a t i o n ,  a c t i v a t e d  s ludge,  
sewage t r e a t m e n t  u n i t .  A  sc reen ing  baske t  and i n f l u e n t  comminutor wou ld  be p rov ided  w i t h  t h e  
u n i t  f o r  p r e t r e a t m e n t  o f  t h e  wastewater.  The e f f l u e n t  f r om t h e  u n i t  would be c h l o r i n a t e d  p r i o r  
t o  d i scha rge  t o  t h e  r i v e r .  Upon issuance of t h e  c o n s t r u c t i o n  p e r m i t  a  l a r g e r  extended a e r a t i o n  
u n i t  w i t h  a  c a p a c i t y  o f  53,250 gpd would be i n s t a l l e d .  The t o t a l  t r e a t m e n t  c a p a c i t y  o f  t h e  two 
u n i t s  wou ld  be 61 ,250 gpd. F i g u r e  3.18 shows t h e  genera l  arrangement o f  t h e  s a n i t a r y  waste 
system (ER, F i g  3.7-1).  P o r t a b l e  t o i l e t s  would a l s o  be used i n  remote areas d u r i n g  t h e  con- 
s t r u c t i o n  p e r i o d .  The 53,250-gpd u n i t  would be removed upon comp le t i on  o f  c o n s t r u c t i o n .  

The 8000 gpd extended a e r a t i o n  u n i t  desc r i bed  above would remain f o r  t r e a t i n g  t h e  wastes produced 
d u r i n g  normal p l a n t  o p e r a t i o n .  Du r i ng  o p e r a t i n g  pe r i ods  t h e  maximum p r o j e c t e d  number o f  o p e r a t i n g  
personne l  i s  179 and t h e  maximum number needed d u r i n g  annual shutdowns i s  210. I n  a d d i t i o n ,  a  
group o f  t e c h n i c a l  persons would be employed a t  t h e  p r o j e c t  o f f i c e  i n  Oak Ridge. The expected 
waste g e n e r a t i o n  r a t e  f o r  each man i s  35 gpd; t h e r e f o r e ,  about  7350 gpd o f  waste would be 
genera ted,  wh ich  i s  w i t h i n  t h e  c a p a c i t y  o f  t h e  u n i t .  



Operation of the BOO0 gpd un i t  durin normal plant  operating periods would involve slow sand 
f i l t r a t i o n ,  a s  shown in Figure 3.18 TER, Fig 3.7-2), t o  remove addit ional  suspended so l i d s  a f t e r  
biological  treatment. The extended aerat ion un i t  alone i s  expected t o  remove 60 t o  90% of t he  
suspended so l i d s  and 75 t o  95% of the  biochemical oxygen demand. F i l t r a t i on  of the biological 
e f f l uen t  i s  an t ic ipa ted  t o  produce a f ina l  e f f l uen t  with the cha rac t e r i s t i c s  given i n  Table 3.7 
( E R ,  Tab 3.7-1). S t a t e  e f f l uen t  c r i t e r i a  a r e  a l so  given f o r  comparison t o  show tha t  the  f i na l  
e f f l uen t  would be within l im i t s  (see NPDES permit l imi ta t ion< presented in Appendix H ,  page 8 ) .  

The f i l t e r e d  extended aera t ion  u n i t  e f f l uen t  would be chlorinated pr ior  t o  discharge in the  
cooling tower blowdown t o  give a chlorine residual complying with the S ta te  l im i t s  of 0 .5  t o  
2.0 mgla. The dosage of chlorine t o  meet the  above l im i t s  would be determined during s t a r t u p .  

E X T E N D E D  AERATION 

CHLORINATION 
DISCHARGE 

SAND 
F I L T R A T I O N  1 ' SLUDGE 1 

I 

L Sludgn Collected and Taken Offs i te  by Llcensed Contractor 

* NPDES Permi t Outfall Number (see Appendix H ) .  

Figure 3.18. Sanitary Waste System, Construction and Plant Operation 
( E R ,  F i l l  3.7-1 and - 2 )  

T A B L E  3.7 Plant Sanitary Waste System Estimated Effluent Charac ter i s t ics  
(ER, Tab 3.7-1) 

S ta te  of Ten e see 
Sanitary Waste Effluent c r i  t e r i a y a j  

(nigll) (mgll) 

Suspended Solids 5 

BOD 12 

COD 25 

Total  Phosphate ( a s  PO4) 5 

Ni t ra te  Nitrogen ( a s  N )  15 

Residual Chlorine 1 

Anionia Nitrogen ( a s  N) 0.5 

PH 6.0-9.0 

( b ) ~ ~ ~  requirement i s  30 mgln as a 30-day average and 45 lny/x a s  a 7-day average 
(see  Appendix t i ) .  



3.7.2 Other  Waste 

The o n l y  n o n r a d i o a c t i v e  gaseous e f f l u e n t s  d i scha rged  i n t o  t h e  atmosphere would be those i n  t h e  
exhaust  from emergency o p e r a t i o n  o r  p e r i o d i c  t e s t i n g  o f  t h e  2  d i e s e l  gene ra to rs ,  wh ich  serve t h e  
p l a n t  i n  case of power f a i l u r e ,  and t h e  d i e s e l - d r i v e n  f i r e  pump. The gene ra to rs  wou ld  use 
95 l b / h o  o f  No. 2  f u e l  o i l  w i t h  t hese  emiss ion r a t e s :  Sop, 0.17 l b / h r ;  NOx, 1.7 l b / h r ;  Co, 
0.34 l b / h r ;  p a r t i c u l a t e s ,  0.17 l b / h r ;  and heat ,  1 .9  m i l l i o n  B t u / h r  (ER, p  5 .5-4) .  T e s t i n g  
f requency would be once pe r  month f o r  two hours  o r  u n t i l  n o r m a l i z a t i o n  o f  o p e r a t i n g  c o n d i t i o n s ,  
wh ichever  i s  sooner.  

Trash f rom t h e  p l a n t  and s o l i d ,  n o n r a d i o a c t i v e  chemical  wastes wou ld  be d isposed o f  o f f s i t e  by 
a  l i c e n s e d  c o n t r a c t o r .  

3.8 POWER TRANSMISSION SYSTEM 

Two 161 kV s i n g l e - c i r c u i t  t r a n s m i s s i o n  l i n e s  would be b u i l t  t o  l o o p  i n t o  t h e  TVA-owned 161 kV 
F t .  Loudoun K-33 l i n e ,  wh ich  passes 2.8 m i l e s  eas t  o f  t h e  s i t e .  The two new l i n e s  would p a r a l l e l  
each o t h e r  and e x i s t i n g  t r a n s m i s s i o n  l i n e s ,  as shown i n  F i g u r e  3.19 (ER, Sec 3 . 9 ) .  A  t o t a l  o f  
3.2 m i l e s  o f  c o r r i d o r  would be widened t o  accommodate t h e  n e w ' l i n e s .  

FIGURE 3.19 Proposed Transmiss ion L i n e  Route 

Beg inn ing a t  t h e  p l a n t  sw i t chya rd ,  t h e  r o u t e  would f o l l o w  t h e  e x i s t i n g  ERDA-owned 161 kV 
c i r c u i t  i n  a  n o r t h w e s t e r l y  d i r e c t i o n  f o r  0.5 m i l e .  The new l i n e s  would be i n s t a l l e d  p a r a l l e l  
t o  and on t h e  e a s t e r n  edge o f  t h e  e x ' i s t i n g  l i n e .  There would be 75 f t  between l i n e s  and a  
50 f t  r ight-o-F-way on t h e  e a s t e r n  edge o f  t h e  c o r r i d o r .  1-he r o u t e  would then.  t u r n  eastward t o  
p a r a l l e l  t h e  Sequoyah-Bull Run 500 kV l i n e  f o r  2.7 111iles. The new l i n e s  would be i n s t a l l e d  
south  o f  t h e  p resen t  500 ItV l i n e .  There  would be 100 f t  s e p a r a t i n g  t h e  5.00 kV l i n e  and t h e  
i n n e r  161 kV l i n e ,  75 f t  between t h e  two 161 kV l i n e s ,  and 50 f t  o f  r i g h t - o f - w a y  on t h e  sou the rn  
edge. The e x i s t i n g  c o r r i d o r  would be widened by a t o t a l  o f  125 f t .  

About 56 ga l van i zed  s t e e l  towers  85 f t  h i g h  would be used a t  600 f t  i n t e r v a l s  .to s u p p o r t  t h e  
condoctors .  Cross arms would be o f  f i  berg1 ass, s u p p o r t i n g  g r a y  i n s u l a t o r s .  The tower  bases, 
t a l t i n g  up l e s s  t han  a t o t a l  o f  one ac re ,  would c o n s i s t  o f  p r e c a s t  c o n c r e t e  s e c t i o n s  f o r  
i n s t a l l a t i o n  i n  ho les  made 8  t o  10 f t  deep w i t h  augers mounted on r u b b e r  t i r e d  v e h i c l e s .  

The t r a n s m i s s i o n  l i n e s  would pass between Chestnut  Ridge and Haw Ridge and c ross  two sma l l  
streanis d r a i n i n g  i n t o  t h e  r i v e r  near CRM 18 (ER, Sec 3 .9 .2) .  There a r e  no r a i l r o a d ,  highway o r  



pub1 i c  road crossings, and no inhabited, cu l t i va ted ,  o r  rec rea t iona l  areas along t h i s  route.  
The area has been closed t o  hunt ing i n  the recent  past  (ER, Sec 3.9.3). No h i s t o r i c a l  o r  
archaeological s i t e s  l i s t e d  i n  the  Nat ional  Register  of H i s t o r i c  Places a re  i n  the proposed 
co r r i do r .  Should archaeological inves t iga t ions  present l  y  underway reveal  any s i g n i f i c a n t  s i t e  
i n  t he  proposed transmission l i n e  cor r idor ,  r e l oca t i on  o f  the rou te  o r  o f  s p e c i f i c  towers w i l l  
be considered (ER, Sec 3.9.6). 

Both cons t ruc t ion  and maintenance probably would be done us ing access roads present l  y  i n  use 
f o r  e x i s t i n g  l i n e s  (ER, Sec 4.2.1 and F i g  3.9-2). Where necessary, temporary drainage d i tches,  
t e r r ac i ng  and ground cover would be placed along access roads t o  prevent excessive s o i l  eros ion 
caused by heavy cons t ruc t ion  equipment (ER, Sec 4.2.1). The roads would be restored o r  upgraded 
a f t e r  cons t ruc t ion  t o  be equal t o  o r  b e t t e r  than the o r i g i n a l  condi t ion.  

Nearly 54 acres o f  the %-acre r ight-of-way would be shear c leared mechanical ly w i thou t  any use 
of herb ic ides (ER, Sec 4.2.2). The r ight-of-way i s  40% hardwood, 40% pine, 10% mixed, and 
8% unforested (ER, Tab 4.2-1). Open burning f o r  disposal o f  c leared vegetat ion would be done 
i n  compliance w i t h  S ta te  and Federal a i r  p o l l u t i o n  guidel ines.  

So i l s  o f  the  co r r i do r  a re  moderately erodib le,  w i t h  estimates of e r o d i b i l i t y  as fo l lows :  16.7% 
s l i g h t ,  66.6% s l i g h t  t o  moderate, and 16.7% moderate t o  severe (ER, Sec 4.2.3). Erosion con t ro l  
would be a f fec ted  by l i m i t i n g  the  usage o f  heavy equipment near streams and i n  areas o f  h igh  
eros ion po ten t i a l ,  by d i v e r t i n g  r u n o f f  from exposed lands i n t o  s e t t l i n g  ponds, by keeping 
vegetat ion on the  land surfaces as long as possib le before construct ion,  and, where possib le,  
schedul ing cons t ruc t ion  t o  co inc ide w i t h  d r y  weather seasons. The app l i can t  an t i c i pa tes  t h a t  
some eros ion and s i l t a t i o n  would occur dur ing cons t ruc t ion  on both t he  access roads and the 
r ight-of-way. However, adverse e f f e c t s  from eros ion and s i l t a t i o n  would be minimized by prompt 
r es to ra t i on  o f  land surfaces (ER, Sec 4.2.3). The r ight-of-way would be res to red  by grading and 
t e r r ac i ng  where needed, temporary drainage d i tches,  f e r t i l i z i n g  and seeding w i t h  fescue f o r  
i n i t i a l  cover, and a l low ing  invasion o f  na t i ve  species therea f te r .  

The app l i can t  s ta tes  t h a t  app l i cab le  por t ions  o f  these guide1 ines  were fo l lowed i n  se lec t ing  
the rou t ing :  U.S. Department o f  I n t e r i o r / A g r i c u l t u r e l s  Environmental C r i t e r i a  f o r  E l e c t r i c  
Transmission Systems and the Federal Power Commission's E l e c t r i c  Power Transmission and the  
Environment ( E R  Am I ,  Part  11, 6 7 ) .  -- 



4. ENVIRONMENTAL IMPACTS DUE TO CONSTRUCTION 

4.1 CONSTRUCTION SCHEDULE AND MANPOWER 

S i t e  p r e p a r a t i o n  was p lanned t o  beg in  i n  September 1975; however, t h e  c o n s t r u c t i o n  s t a r t  now i s  
es t ima ted  f o r  mid-1977 and t h e  d a t a  presented h e r e i n  shou ld  be cons ide red  a c c o r d i n g l y .  The 
a p p l i c a n t  requested a  L i m i t e d  Work A u t h o r i z a t i o n  (LWA), e f f e c t i v e  11 months p r i o r  t o  t h e  a n t i c i -  
pa ted  da te  o f  t he  C o n s t r u c t i o n  Pe rm i t  (CP). C l e a r i n g  and g rubb ing  would occur  f i r s t ,  f o l l o w e d  by 
e x c a v a t i o n  s e v e r a l  weeks l a t e r .  Du r i ng  t h e  l a s t  seven months t h e  f o l l o w i n g  f a c i l i t i e s  wou ld  be 
i n s t a l l e d :  s i t e  access roads and o n s i t e  temporary  roads, r a i l r o a d s  and spurs ,  c o n s t r u c t i o n  pa rk -  
i n g  areas,  work and s t o r a g e  area, c o n s t r u c t i o n  power and l i g h t s ,  conc re te  ba tch  p l a n t ,  sewage 
t r e a t m e n t  p l a n t  and t o i l e t  f a c i l i t i e s ,  c o n s t r u c t i o n  o f f i c e  and warehouse, f i r e  p r o t e c t i o n  system, 
s to rm dra inage system, and barge un load ing  f a c i l i t y  ( A p p l i c a t i o n ,  A p r i l  1975).  

D u r i n g  a  4-year  p e r i o d  t h e  a p p l i c a n t  may p repa re  and ope ra te  an o n s i t e  qua r r y ,  occupy ing i n  a l l  
about  25 ac res  one -ha l f  m i l e  n o r t h  o f  t h e  r e a c t o r  ( F i g u r e  4 . 1 ) .  The q u a r r y  would be excavated 
f rom t h e  s i d e  o f  an e x i s t i n g  h i l l ,  go ing  50 t o  75 ft below t h e  p resen t  grade. Access would be 
ga ined  by improv ing  an e x i s t i n g  0.6 mi road  f rom t h e  q u a r r y  t o  t h e  r i v e r  road (Buh l ,  Sept .  24, 1976) .  

I  
'OND A 003* HENSLEY CEMETERY 

*CONSTRUCTION IMPOLINDING POI\ID NPDES PERMII 
OUTFALL SERIAL NUMBER - SEE APPENDIX H 

FIGURE 4.1 C o n s t r u c t i o n  Features  

The c o n s t r u c t i o n  p e r i o d  under  t h e  CP i s  expected t o  be 6 .5  yea rs .  Assuming s i m i l a r i t y  w i t h  
schedules f o r  l i g h t  wa te r  r e a c t o r s ,  most m a j o r  elements o f  c o n s t r u c t i o n  would beg in  w i t h i n  one 
yea r ,  and c o n s t r u c t i o n  o f  t h e  c o o l i n g  towers  and t r a n s m i s s i o n  l i n e s  would beg in  a t  t h e  s t a r t  o f  
t h e  f o u r t h  y e a r .  



There would be t h r e e  components o f  t h e  CRBRP work force:  c o n s t r u c t i o n  personnel ,  ope ra t i ons  
personnel ,  and t h e  a p p l i c a n t ' s  t e c h n i c a l  personnel .  S ince s u b s t a n t i a l  numbers o f  t h e  l a t t e r  two 
c l a s s i f i c a t i o n s  would be on s i t e  d u r i n g  the  c o n s t r u c t i o n  pe r iod ,  t h e i r  presence i s  no ted  as a  
c o n s t r u c t i o n  p e r i o d  e f f e c t .  The t i m e  d i s t r i b u t i o n  o f  t he  work f o r c e  .expressed as y e a r l y  average 
i s  g i v e n  i n  Tab le  4.1 (ER, Tab 8.2-1).  If s t a r t  of c o n s t r u c t i o n  i s  de layed beyond e a r l y  1977, 
t h e  l a b o r  b u i l d  up would be de layed a  cor responding amount. A t  t h e  peak o f  c o n s t r u c t i o n  a c t i v i t y  
i n  1981-2 t h e r e  would  be about  2800 workers  on t h e  p r o j e c t .  P r e d i c t i n g  t h e  f r a c t i o n  t h a t  a r e  
permanent r e s i d e n t s  p r i o r  t o  c o n s t r u c t i o n  i s  a  compl ica ted m a t t e r  and does n o t  l e n d  i t s e l f  t o  
s c i e n t i f i c  prec iseness.  Fac to rs  such as c u r r e n t  s i z e  o f  l a b o r  pool ,  c o m p e t i t i o n  by  o t h e r  p ro -  
j e c t s ,  ease o f  commuting, and c o s t  o f  r e l o c a t i n g  e n t e r  i n t o  t h e  judgment. 

TABLE 4.1 CRBRP D i r e c t  and Induced Employment 
(man-yr) 

CRBRP Personnel Induced 
FY Cons t ruc t i on  Operat ions Technica l  - T o t a l  Personnel -- 

I n  the  Oak Ridge area d u r i n g  t h e  same pe r iod ,  t h e r e  may be two a d d i t i o n a l  l a r g e  p r o j e c t s  i n  
c o m p e t i t i o n  f o r  c o n s t r u c t i o n  l a b o r :  Centar  (a  proposed c e n t r i f u g e  enr ichment p l a n t )  and Exxon's 
proposed f u e l  rep rocess ing  p l a n t .  I f  these p r o j e c t s  a r e  scheduled f o r  t he  same t i m e  p e r i o d  as 
CRBRP, t h e  peak c o n s t r u c t i o n  employment i n  t h e  area cou ld  p o s s i b l y  be 7000-8000 workers .  A l though 
i t  i s  u n l i k e l y  t h a t  t h e  l a b o r  peaks f o r  t he  t h r e e  p r o j e c t s  would c o i n c i d e ,  i t  i s  nonethe less 
p robab le  t h a t  t hey  w i l l  o v e r l a p  t o  a  degree t h a t  would produce employment f o r  c o n s t r u c t i o n  t rades 
c o n s i d e r a b l y  exceeding t h a t  shown f o r  t he  CRBRP a lone .  Compet i t ion  f o r  workers i n  t h e  r e g i o n  can 
a l s o  be expected f rom TVA's proposed Phipps Bend Nuc lear  P l a n t  70 m i l e s  no r theas t  o f  K n o x v i l l e ,  
wh ich would reach  i t s  peak employment o f  2500 i n  t h e  yea rs  1980-82. 

The t o t a l  c o n s t r u c t i o n  l a b o r  f o r c e  i n  t he  Oak Ridge v i c i n i t y  i n  1970 was es t ima ted  by m u l t i p l y i n g  
t o t a l  l a b o r  f o r c e  b y  t h e  f r a c t i o n  t h a t  i s  c lassed as c o n s t r u c t i o n  i n d u s t r y .  The r e s u l t s ,  shown i n  
Tab le  4.2, i n d i c a t e  t h a t  s u f f i c i e n t  numbers o f  c o n s t r u c t i o n  workers a re  u n l i k e l y  t o  be a v a i l a b l e  
i n  t h e  impact  area.  Therefore ,  t h e  l a r g e  demand f o r  c o n s t r u c t i o n  workers f o r  t he  CRBRP, Centar,  
and Exxon p r o j e c t s  i n  r e l a t i o n  t o  t h e  t o t a l  l a b o r  pool  cou ld  r e s u l - t  i n  e x t e n s i v e  i n - m i g r a t i o n .  

TABLE 4 .2  Cons t ruc t i on  I n d u s t r y  Labor June, 1 9 7 0 ' ~ )  -- 

C o n s t r u c t i o n  Workers To ta l  Labor Est imated Number 
County as % o f  Labor FOE Force - O f C o n s t r u c t i  on Workers 

Anderson 7 .9  22,805 1,700 

Knox 6 . 5  107,823 7,000 

Loudon 7 . 9  9,847 800 

Roane 

T a F ' D a t a  on Count ies  and Selec ted C i t i e s  i n  Tennessee," February 1974 
( r e p r i n t e d  f rom "Bureau o f  C e ~ s u s  County 6 C i t y  Data Book, 1972") .  



The r e s i d e n t  c o n s t r u c t i o n  l a b o r  f o r c e  w i l l  supp l y  p a r t  o f  t h e  demand th rough  r e l e a s e  o f  workers  as 
o t h e r  p r o j e c t s  t e r m i n a t e ,  t h rough  normal growth  of t h e  un ions,  and th rough  l e s s e n i n g  o f  unemploy- 
ment.  The a n a l y s i s  used by  t h e  a p p l i c a n t  (ER Am V I )  d i scusses  a  range o f  27-40% in-movers, w i t h  
27% be ing  used f o r  t h e  f i n a l  c o s t - b e n e f i t  a n a l y s i s .  The s t a f f  a n a l y s i s  i n  t h e  DES used a  44% 
va lue,  wh ich  i s  r e t a i n e d  i n  t h e  FES. T h i s  va lue  was o r i g i n a l l y  s e l e c t e d  f rom TVA exper ience,  and 
i s  f u r t h e r  r e i n f o r c e d  by  t h e  l a b o r  supp l y  s t a t i s t i c s  r e f e r e n c e d  above as b e i n g  a  p robab le  va lue  
upon which t o  e s t i m a t e  impacts.  ( I n  s e l e c t i n g  a  s i n g l e  va lue  f o r  t h i s  f a c t o r ,  t h e  s t a f f  does n o t  
w i s h  t o  i m p l y  t h a t  i t  i s  v e r y  p r e c i s e .  Whi le  44% i s  i n  t h e  upper range o f  p robab le  va lues,  t h e  
s t a f f  b e l i e v e s  t h a t  i t s  e v a l u a t i o n  o f  t h e  impacts  on t h i s  b a s i s  i s  wa r ran ted  by t h e  number o f  
p r o j e c t s  b e i n g  p lanned f o r  t h e  same c o n s t r u c t i o n  p e r i o d .  I f  t h e  Exxon and Centar  p r o j e c t s  a r e  
de layed o r  cance l l ed ,  t h e  in-mover r a t e  would n o t  be as h i g h  as assumed.) Based on a  44% in-mover 
r a t e ,  about  1230 c o n s t r u c t i o n  workers  would move i n t o  t h e  area by c o n s t r u c t i o n  peak. N e a r l y  1600 
would commute f rom c u r r e n t  res idences.  

A d d i t i o n a l  employment would be induced by t h e  presence o f  a  l a r g e  l a b o r  f o r c e  on t h e  CRBRP p r o j e c t .  
The e f f e c t  would be f e l t  i n  t h e  e n t i r e  r e g i o n ,  b u t  nowhere so concen t ra ted  as i n  t h e  immediate 
p r o j e c t  area. Induced employment wou ld  a r i s e  because t h e  pu rchas ing  power o f  t h e  CRBRP l a b o r  
f o r c e  would c r e a t e  a  demand f o r  goods and s e r v i c e s .  The a p p l i c a n t  re fe rences  an Appa lach ian 
Regional  Commission s t u d y  (ER, p  8.2-4) showing, f o r  Anderson County, t h a t  eve ry  economic base j o b  
genera tes  an a d d i t i o n a l  0.75 j o b  i n  l o c a l  s e r v i c e  and p r o d u c t i o n  a c t i v i t i e s .  The s t a f f  adopted 
t h e  0.75 m u l t i p l i e r  t o  c a l c u l a t e  induced l a b o r  e f f e c t s  f rom t h e  o p e r a t i n g  f o r c e  (Sec. 5.6) and 
0 .5  f o r  t h e  c o n s t r u c t i o n  workers  (Sec. 4 .5 .2 ) .  A  l ower  va lue  i s  used f o r  c o n s t r u c t i o n  because o f  
i t s  temporary  n a t u r e .  Based upon an a n a l y s i s  s i m i l a r  t o  t h a t  used by t h e  s t a f f  i n  S e c t i o n  5.6, 
about  1000 a d d i t i o n a l  school-age c h i l d r e n  would be p resen t  i n  t h e  area a t  t h e  peak o f  c o n s t r u c t i o n ,  
d e r i v i n g  f rom t h e  1230 d i r e c t l y  employed workers  moving i n t o  t h e  area.  

Other  l a r g e  c o n s t r u c t i o n  p r o j e c t s  i n  t h e  area c u r r e n t l y  a r e  m o d i f i c a t i o n s  o f  t h e  K ings ton  Steam 
P l a n t ,  t h e  Watts Ba r  Nuc lea r  Power P l a n t ,  and those o f  ERDA a t  Oak Ridge. Comple t ion  o f  work a t  
t h e  two power p l a n t s  i s  scheduled f o r  1977 and 1980, r e s p e c t i v e l y ,  w h i l e  t h e  ERDA c o n s t r u c t i o n  i s  
expected t o  c o n t i n u e  a t  l e a s t  t h rough  1985  rewi wing ton, 9 p r i l  30, 1976) .  The K ingston Steam P l a n t  
i n v o l v e s  c o n s t r u c t i o n  a c t i v i t i e s  w i t h  a  t o t a l  wo rk fo rce  o f  about  160, and i t  i s  expected t h a t  t h i s  
wo rk fo rce  w i l l  be reduced t o  about  50 workers  by e a r l y  1977. Some o f  t h e  re leased  workers  m i g h t  
f i n d  employment on t h e  new c o n s t r u c t i o n  p r o j e c t s  i n  t h e  Oak Ridge area.  

Tape r i ng  o f f  o f  c o n s t r u c t i o n  a t  t h e  Watts Ba r  P l a n t  would a l s o  r e l e a s e  some c o n s t r u c t i o n  workers  
f o r  t h e  new p r o j e c t s .  Watts Bar  i s  about  50 m i l e s  southeast  o f  t h e  CRBRP; i n  1974, i t  a t t r a c t e d  
about 440 workers  ( o u t  o f  a  t o t a l  o f  1500) f rom t h e  communit ies ana lyzed i n  t h i s  r e p o r t .  The 
c o n s t r u c t i o n  f o r c e  f o r  t h e  v a r i o u s  ERDA p r o j e c t s  (excep t  CRBR) i s  expected t o  reach a  peak o f  about  
3200 by 1977 and t a p e r  o f f  t o  1,000 o r  l e s s  by 1981. 

4.2. IMPACTS ON LAND USE 

4.2 .1  O n s i t e  and Immediate V i c i n i t y  

C o n s t r u c t i o n  o f  t h e  CRBRP and r e l a t e d  f a c i l i t i e s  would d i s t u r b  t e m p o r a r i l y  about  195 acres  
( i n c l u d i n g  t h e  q u a r r y )  o f  f o r e s t e d  l a n d  o f  wh i ch  about  5% i s  i n  hardwood, 21% i n  p i n e  p l a n t a t i o n ,  
8% i n  n a t u r a l  p i n e ,  25% i n  cedar -p ine,  15% i n  hardwood-cedar, 1% i n  hardwood-pine, and 9% i n  
hardwood-cedar-pine. About h a l f  o f  t h e  acreage, i n c l u d i n g  a  32-acre bor row p i t  f o r  s t r u c t u r a l  
f i l l  ( F i g u r e  4 .1 ) ,  would be d i s t u r b e d  t e m p o r a r i l y  and would be revege ta ted  a f t e r  c o n s t r u c t i o n .  
About 73 ac res  wou ld  be permanent ly  d i s t u r b e d  (ER, Tab. 4 .1-1)  i n c l u d i n g  24 acres  f o r  access roads 
and r a , i l r o a d s  ( b o t h  o n s i t e  and o f f s i t e ) ,  8  acres  f o r  s e t t l i n g  ponds, 4  acres  f o r  p r i n c i p a l  p l a n t  
b u i l d i n g s  a l o n g  w i t h  30 acres  f o r  a s s o c i a t e d  g rad ing  ( S e c t i o n  2 . 1 ) ,  2.5 acres  f o r  barge u n l o a d i n g  
area,  0.5 a c r e  f o r  r i v e r  i n t a k e  area, and 4  acres  f o r  o t h e r  s t r u c t u r e s  and laydown areas.  The 73 
acres  r e p r e s e n t s  about  5% o f  t h e  l a n d  on t h e  s i t e  and about  0.2% of t h e  f o r e s t e d  l a n d  on t h e  
ad jacen t  Oak Ridge Rese rva t i on .  

Land t o  be d i s t u r b e d  would a v o i d  t h e  " n a t u r a l  a reas"  d iscussed i n  S e c t i o n  2.7.1. The r a r e  w i l d -  
f l o w e r s  ( S e c t i o n  2 .7 .1 .1)  wou ld  n o t  be a f f e c t e d  s i n c e  t h e y  a re  s u f f i c i e n t l y  d i s t a n t  f rom t h e  a rea  
t h a t  would be d i s t u r b e d  by p l a n t  c o n s t r u c t i o n  (ER, Am I. P a r t  11, 87 ) .  No r a r e  o r  endangered 
animal spec ies  occu r  i n  t h e  area (ER, Sec 4 .1 .1 .6 ) .  The s t a f f  concludes t h a t  t h e  l o s s ,  f o r  t h e  
l i f e  of  t h e  p l a n t ,  o f  73 ac res  f o r  p r o d u c t i o n  o f  b i o t a  would n o t  c o n s t i t u t e  a  s i g n i f i c a n t  impac t  
s i n c e  t h e r e  a r e  thousands o f  s i m i  l a r l y  f o r e s t e d  acres  i n  t h e  v i c i n i t y  (Sec t i on  2.7.1 ) .  

Timber of  commercial  va lue  on t h e  c o n s t r u c t i o n  areas would be ha rves ted  and removed f rom t h e  s i t e  
i n  accordance w i t h  t h e  ERDA F o r e s t  Management Program ( S t r o c k ,  1975).  The remain ing p l a n t s  and 
b rush  would be burned i n  accordance w i t h  a  f i r e  p r e v e n t i o n  and p r o t e c t i o n  p l a n  which t h e  a p p l i c a n t  
i n t e n d s  t o  deve lop (ER, Sec 4 .1 .1 .7) .  Convent iona l  garbage would n o t  be i n c i n e r a t e d  on t h e  s i  tk 
(ER, Sec. 4.1.1.5) b u t  c o l l e c t e d  and d isposed o f  o f f s i  t e  by a  l i c e n s e d  c o n t r a c t o r ,  o r  o n s i t e  nea r  



t h e  bor row p i t  i n  compl iance w i t h  a p p l i c a b l e  requirements.  The s t a f f ' s  o p i n i b n  i s  t h a t  su r rou  
f o r e s t e d  areas would s u s t a i n  no s i g n i f i c a n t l y  adverse e f f e c t s  i n  v iew o f  t h e  p p p l i c a n t ' s  p lans  
f i r e  p r e v e n t i o n  c o n t r o l  procedures and l i m i t e d  ons l  t e  bu rn ing  i n  conformance w i t h  S t a t e  and 
Federal  a i r  p o l l u t i o n  requirements.  

Locat ions o f  access roads, r a i l r o a d s ,  and borrow p i t s  a r e  shown i n  F i g u r e  4.1. The p resen t  
access road ( R i v e r  Road) would be used a f t e r  pav ing and improvement, and temporary unpaved r o a  
would r i n g  t h e  c o n s t r u c t i o n  area. The new r a i l r o a d  would  pass between t h e  p r e s e n t  access road  
t h e  r i v e r  on t h e  west  s i d e  o f  t h e  s i t e  w l t h  spurs go ing  i n t o  t h e  c o n s t r u c t i o n  area. Dra inage 
f a c i l i t i e s  n o r t h  o f  t h e  s i t e  w i l l  be improved and widened so t h a t  t h e  r a i l r o a d  may be construe. 
and t h e  access road widened. The road and r a i l r o a d  w i l l  be cons t ruc ted  on g r a n u l a r  f i l i  (apprc 
ma te l y  4,500 m3, i n c l u d i n g  about 220 m3 o f  r i p r a p ) .  (Buh l ,  Sept.  24, 1976) 

Top s o i l  on t h e  areas t o  be excavated would be removed t o  a  depth  of 0  t o  12 inches and s tock -  
p i l e d  on 10 acres southeast  o f  t h e  p l a n t  f o r  use i n  l a t e r  landscaping.  Beneath t h e  t o p s o i l ,  at 
h a l f  o f  t h e  excavated m a t e r i a l s  would s a t i s f y  requ i rements  f o r  s t r u c t u r a l  f i l l .  Excess would t 
s t o c k p i l e d  f o r  b a c k f i l l .  A d d i t i o n a l  b a c k f i l l  would be ob ta ined  f rom t h e  32-acre borrow p i t  
( F i g u r e  4.1 ) . B u i l d i n g  m a t e r i a l s  (sand, stone, s l a t e ,  1  imestone) would p robab ly  be q u a r r i e d  
o f f s i t e  and t r u c k e d  i n .  The a p p l i c a n t  r e c e n t l y  in formed t h e  s t a f f  (Buh l ,  J u l y  15, 1976) t h a t  i 
would conduct  some t e s t  bo r ings  a t  t h e  s i t e  d u r i n g  August 1976 w i t h  t h e  o b j e c t i v e  o f  d e t e r m i n i n  
t h e  f e a s i b i l i t y  o f  opening an o n - s i t e  q u a r r y  f o r  conc re te  aggregate. I f  such a  qua r ry  were 
opened, i t  would cover  about  490,000 ft2 t o  1,000,000 ft2 (about  10-25 acres)  and i t  would be 
operated f o r  a  per.iod o f  4  years .  The s t a f f  would r e q u i r e  an env i ronmenta l  e v a l u a t i o n  o f  t h e  
qua r ry  i f  t h e  a p p l i c a n t  decides t o  proceed w i t h  such p lans  (see I t e m  7e, Summary & Conc lus ions )  
Sur face s o i l s  o f  t h e  borrow p i t  and qua r ry  areas would be s t o c k p i l e d  f o r  r e v e g e t a t i o n  o f  t h e  p i  
a t  t h e  end o f  c o n s t r u c t i o n .  Drainage d i t c h e s  would be cons t ruc ted  around t h e  p e r i p h e r y  o f  a l l  
s t o c k p i l e  areas and a t  t h e  base o f  a l l  excava t i on  s lopes.  Drainage water  would be c o l l e c t e d  i n  
sumps f o r  d i s t r i b u t i o n  t o  s e t t l i n g  bas ins  about  500 f i t  f rom the  s h o r e l i n e  west and sou th  o f  the 
p l a n t ,  p r i o r  t o  d i scha rge  i n t o  t h e  r i v e r  (ER, F i g .  4.1-3).  Seeding, b u r l a p  p r o t e c t i o n  and t r e e  
p l a n t i n g  would be used as a p p r o p r i a t e  t o  prevent  s o i l  e ros ion .  

A f t e r  comp le t i ng  c o n s t r u c t i o n ,  su r faces  n o t  a  p a r t  o f  t h e  permanent ly committed l a n d  would be 
graded and revege ta ted .  Land und is tu rbed  by c o n s t r u c t i o n  would be managed, bo th  d u r i n g  and a f t e  
c o n s t r u c t i o n ,  under t h e  ERDA Oak Ridge F o r e s t r y  Management Program (ER, Am I, P a r t  11, 8 6 ) .  The 
program would, however, be te rm ina ted  a t  TVA's reques t  f o r  any p a r t  of t h e  s i t e  needed f o r  
development. 

Moving c o n s t r u c t i o n  equipment and d i s t u r b i n g  l a n d  would r e s u l t  i n  temporary adverse e f f e c t s  such 
as e r o s i o n ,  s i l t a t i o n  and i n te r fe rences  w i t h  some community l i f e  p a t t e r n s . '  Based upon t h e  s t a f f  
r ev iew  o f  p e r t i n e n t  p lans  discussed i n  t h e  two paragraphs above, t h e  e x t e n t  o f  such e f f e c t s  woul 
be a t  a  p r a c t i c a b l e  mininium d u r i n g  t h e  b r i e f  pe r iods  o f  t h e i r  occurrences. The l ong - te rm e f fec t :  
would n o t  be s i g n i f i c a n t .  

H i s t o r i c  and a rchaeo log i ca l  resources, except  f o r  t h e  Hensley cemetery and t h e  I n d i a n  Mound, a re  
a t  d i s tances  s u f f i c i e n t  t o  have no invo lvement  w i t h  the  c o n s t r u c t i o n  p l a n .  Borrow p i t  a c t i v i t y  
would be r e s t r i c t e d  so as n o t  t o  i n t e r f e r e  w i t h  t h e  two nearby s i t e s  (ER, p  4 .1 -3 ) .  The s t a f f ' s  
o p i n i o n  i s  t h a t  t hey  would be una f fec ted .  The S t a t e  a r c h a e o l o g i s t ' s  o p i n i o n  i s  t h a t  t h e  a p p l i c a r  
has g i ven  adequate c o n s i d e r a t i o n  t o  a rchaeo log i ca l  resources.  The S t a t e  H i s t o r i c  P r e s e r v a t i o n  
O f f i c e r  concurs t h a t  no s t r u c t u r e s  o f  h i s t o r i c  i n t e r e s t  remain i n  t h e  area (App C) .  

4.2.2 Transmiss ion L ines  

The s t a f f  concludes t h a t  e r o s i o n  and a i r  p o l l u t i o n  c o n t r o l  p r a c t i c e s  (Sec t i on  3.8) would be ade- 
quate t o  p reven t  adverse impacts on t e r r e s t r i a l  b i o t a  i n  t h e  area and t h a t  h i s t o r i c a l  and archae- 
o l o g i c a l  resources would be adequately p ro tec ted .  The s h i f t  i n  l a n d  use o f  n e a r l y  54 acres f rom 
woodland t o  open area would have no s i g n i f i c a n t  impact on w i l d l i f e  because o f  t h e  l a r g e  area o f  
l a n d  w i t h  s i m i l a r  woodland vege ta t i on  nearby, 1289 acres o f  f o r e s t  on t h e  s i t e  and 29,443 acres o. 
f o r e s t  on t h e  Oak Ridge Reservat ion.  

4.3 IMPACTS ON WATER USE 

Water f o r  f i r e  p r o t e c t i o n ,  s a n i t a r y  f a c i l i t i e s ,  making concrete  and o t h e r  c o n s t r u c t i o n  a c t i v i t i e s  
would be p iped  from t h e  nearby Bear Creek F i l t r a t i o n  P l a n t .  Water f o r  t h e  q u a r r y  would be pumped 
from t h e  r i v e r  and would be r e c y c l e d  f rom s e t t l i n g  bas ins ,  maximum use d u r i n g  peak c r u s h i n g  would 
be 40,000 gpd. The maximum requ i rement  i s  expected t o  be 190,000 gpd, r e p r e s e n t i n g  about 0.007% 
o f  t h e  r i v e r ' s  annual average f l ow .  T h i s  smal l  w i thd rawa l  i s  expected t o  have no s i g n i f i c a n t  
e f f e c t  on n a v i g a t i o n a l  and r e c r e a t i o n a l  uses o f  t h e  r i v e r  o r  on any downstream uses. Tonnage 
barge shipments f o r  p l a n t  c o n s t r u c t i o n  may exceed d u r i n g  some years  t h e  annual commercial tonnage 



o f  r e c e n t  y e a r s  ( S e c t i o n  2.1).  The a p p l i c a n t  s t a t e s  t h a t  t h e  number o f  shipments d u r i n g  t h e  
c o n s t r u c t i o n  p e r i o d  wou ld  n o t  exceed 20 and t h a t  no shipments a r e  p lanned d u r i n g  o p e r a t i o n  (Van 
Nor t ,  14 A p r i l  1976, Enc losure  13 ) .  A l t hough  i n d i v i d u a l  shipments o f  p l a n t  components, because 
of r e l a t i v e l y  l a r g e  tonnage, may have some adverse impacts  on o t h e r  s h i p p i n g  f o r  a  few days a t  a  
t ime ,  t h e  s t a f f ' s  o p i n i o n  i s  t h a t  t h e  o v e r a l l  impact  would be v e r y  smal l  because o f  t h e  l i m i t e d  
number o f  shipments ove r  t h e  seve ra l - yea r  c o n s t r u c t i o n  pe r i od .  

Fo r  e r o s i o n  c o n t r o l  i n  dewa te r i ng  and r e l a t e d  a c t i v i t y  t h e  a p p l i c a n t  p l a n s  t o  use d ra inage  d i t c h e s  
a t  t h e  base o f  s t o c k p i l e s  and excava t i on  s lopes,  a  s torm wa te r  d ra inage  system, and a  system o f  
d i v e r s i o n  channels l e a d i n g  t o  s e t t l i n g  bas ins  before  d i s c h a r g i n g  water  t o  t he  r i v e r .  The s t a f f ' s  
o p i n i o n  i s  t h a t  dewa te r i ng  i s  expected t o  have no s i g n i f i c a n t  a e s t h e t i c  o r  o t h e r  e f f e c t  on t h e  
r i v e r .  

The a p p l i c a n t  s t a t e s  t h a t  20,000 m3 o f  m a t e r i a l  f r om t h e  s i t e s  o f  t h e  access road  and r a i l r o a d  
f i l l s ,  t h e  wa te r  i n t a k e  and d i scha rge  s t r u c t u r e s ,  and t h e  barge un load ing  f a c i l i t y  would be p l a c e d  
on a  l a n d  d i s p o s a l  s i t e  near  t h e  barge f a c i l i t y .  About 10,000 m3 o f  fill would be p l a c e d  a t  t hese  
s i t e s ,  i n c l u d i n g  950 m3 o f  r i p r a p  (Buh l ,  Sept.  24, 1976). The s t a f f ' s  o p i n i o n  i s  t h a t  p r o t e c t i v e  
measures ( S e c t i o n  4.4.2, p a r  2 )  and t h e  p l a n  t o  do m a j o r  c o n s t r u c t i o n  elements i n  sequence would  
g i v e  p r o t e c t i o n  s u f f i c i e n t  t o  i n s u r e  o n l y  temporary,  m i n o r  adverse impacts  upon t h e  a e s t h e t i c  
q u a l i t y  and n a v i g a t i o n a l  and r e c r e a t i o n a l  uses o f  t h e  r i v e r .  

Transmiss ion l i n e  c o n s t r u c t i o n  i s  expected t o  have temporary impacts  a t  stream c r o s s i n g s  and these  
w i l l  be m i n o r  due t o  s i l t a t i o n  c o n t r o l .  

4.4 ECOLOGICAL IMPACTS 

4.4.1 T e r r e s t r i a l  

C o n s t r u c t i o n  wou ld  r e s u l t  i n  t h e  h a r v e s t i n g  of  t i m b e r  and t h e  d e s t r u c t i o n  o f  some o t h e r  p l a n t  and 
animal l i f e  on 195 ac res  concerned w i t h  t h e  p l a n t  and 58 acres  i n  connec t i on  w i t h  t h e  t r a n s m i s s i o n  
l i n e s ,  b o t h  on and o f f  t he  s i t e .  The 25 acres  f o r  t h e  qua r r y ,  under t h e  a p p l i c a n t ' s  r e s t o r a t i o n  
p l a n s  (Buh l ,  Sept.  24, 1976),  would p robab l y  s t a r t  s u p p o r t i n g  w i l d l i f e  about 10 yea rs  a f t e r  r e s -  
t o r a t i o n  and p r o v i d e  h a b i t a t  e q u i v a l e n t  t o  t h e  p resen t  h a b i t a t  i n  another  10 yea rs .  O f  t h i s  
l and ,  97 acres  i n  connec t i on  w i t h  t h e  p l a n t  and a l l  58 acres  f o r  t h e  t r a n s m i s s i o n  l i n e s ,  acco rd ing  
t o  t h e  a p p l i c a n t ' s  p lans ,  would be revege ta ted  by t h e  end o f  t h e  c o n s t r u c t i o n  p e r i o d  and 73 acres  
wou ld  be d i s t u r b e d  f o r  t h e  l i f e  o f  t h e  p l a n t .  I n  t h e  f o r e s t e d  acres,  an imals  would be e i t h e r  
k i l l e d  o r  d i s p l a c e d  t o  su r round ing  woodland where t h e y  would compete f o r  space and f o o d  w i t h  pop- 
u l a t i o n s  a l r e a d y  p r e s e n t .  The n e t  e f f e c t  o f  t h e  c o n s t r u c t i o n  wou ld  be a  sma l l  i n c r e a s e  i n  open, 
brushy h a b i t a t ,  a  decrease i n  f o r e s t  h a b i t a t  w i t h  t h e  r e s u l t a n t  f a v o r i n g  o f  w i l d l i f e  such as 
q u a i l  and r a b b i t s  t h a t  p r e f e r  open areas, and decreases i n  p o p u l a t i o n s  o f  woodland spec ies .  No 
new "edge" would be c rea ted  a long  t h e  t r a n s m i s s i o n  l i n e  rou te ,  s i n c e  e x i s t i n g  c o r r i d o r  mere l y  
wou ld  be widened. None o f  t h e  es t ima ted  s h i f t s  i n  animal p o p u l a t i o n s  i s  g r e a t e r  t h a n  10% o f  t h e  
co r respond ing  p o p u l a t i o n  on t h e  s i t e  (ER, Sec 4 .1 .1 .6) .  No r a r e  o r  endangered p l a n t  o r  animal 
spec ies  i s  known t o  occur  on t h e  l a n d  a f f e c t e d  by c o n s t r u c t i o n .  The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  
impact  on t e r r e s t r i a l  b i o t a  wou ld  be m in ima l  i n  v i e w . o f  t h e  f a c t  t h a t  t h e  amount o f  l a n d  a f f e c t e d  
would be l e s s  t han  1% o f  s i m i l a r  a v a i l a b l e  l a n d  o n s i t e  and t h e  Oak Ridge Rese rva t i on .  

The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  a p p l i c a n t ' s  commitments t o  r e s t r i c t  e r o s i o n  ( S e c t i o n  3 .8  and 
4.2.1) and chemical  r e l e a s e s  ( S e c t i o n  4.6.1 ( 3 ) ,  ( 16 ) ,  ( 17 ) ,  ( 18 )  and ( 2 3 ) )  wou ld  be adequate t o  
p r o t e c t  t h e  t e r r e s t r i a l  ecosystem f rom s i g n i f i c a n t l y  adverse e f f e c t s  f r om those  sources. 

4.4.2 Aqua t i c  

The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  p recau t i ons  t o  be used i n  c o n s t r u c t i n g  p l a n t  b u i l d i n g s  and t r a n s -  
m i s s i o n  1  i n e s  ( S e c t i o n  4.2.1 and 3 .8)  would assure  minimum e f f e c t s  upon a q u a t i c  resources.  No 
s i g n i f i c a n t  e f f e c t s  a r e  a n t i c i p a t e d  i n  t h e  r i v e r  channel ,  s i n c e  i t  would n o t  be mod i f i ed .  ( P h y s i c a l  
d e s c r i p t i o n s  o f  t h e  i n t a k e ,  d i scha rge ,  and barge un load ing  f a c i l i t i e s  a r e  i n  S e c t i o n  3.4. ) 

The r i v e r  pumphouse and i n t a k e  p i p e s  would be b u i l t  beh ind a  temporary  co f f e rdam t o  a l l o w  d r y  
e x c a v a t i o n  f o r  t h e  s t r u c t u r e s .  The s t a f f  recommends i n s t a l l a t i o n  and removal o f  t h e  co f fe rdam 
between August and March when f i s h  a r e  n o t  spawning [ c o n s i s t e n t  w i t h  t h e  a p p l i c a n t ' s  p l a n s ,  
S e c t i o n  4.6.T.2 ( 2 ) ]  o r  a t  o t h e r  t i m e s  i f  no adverse e f f e c t s  can be s u b s t a n t i a t e d .  D i sposa l  
c o n s i s t e n t  w i t h  S t a t e  and Federa l  r e g u l a t i o n s  f o r  dredged m a t e r i a l  and pumped wa te r  (TWQCB, 1973 
and EPA, 1974) w i l l  be r e q u i r e d  by  t h e  s t a f f .  The 3440 m3 o f  r i v e r b a n k  and bot tom t o  be excavated 
o r  dredged would  r e s u l t  i n  a  temporary  l o s s  o f  b e n t h i c  organisms i n  t h e  d i s t u r b e d  area. The l o s s  
wou ld  be o f  m i n o r  consequence when compared t o  t h e  t o t a l  r i v e r  biomass and t h e  d i s t u r b e d  area 
would  most l i k e l y  be q u i c k l y  repopu la ted  a f t e r  comp le t i on  of c o n s t r u c t i o n .  



The d i scharge  p i p e  would be cons t ruc ted  w i t h  some excavat ion and dredging t a k i n g  p l a c e  (190 n 
ve ry  l i t t l e  d i s tu rbance  of t h e  r i v e r  i s  expected. The s t a f f ' s  o p i n i o n  i s  t h a t  c o n s t r u c t i o n  c 
d ischarge  p i p e  would be of l i t t l e  consequence t o  t h e  a q u a t i c  ecosystem. 

About 14,500 m3 o f  m a t e r i a l  would be dredged t o  accomnodate t h e  barge-unloading f a c i l i t y  t o  b  
l o c a t e d  ad jacen t  t o  t h e  proposed r a i l r o a d  and access road (ER, F i g  4.1-3). D isposal  procedur, 
would be r e q u i r e d  t o  meet a l l  a p p l i c a b l e  Federal  and S ta te  r e g u l a t i o n s .  Sequent ia l  c o n s t r u c t  
i s  planned i n  t h i s  order :  f i l l ,  d r i v e  p i l i n g  as needed, dredge bottom, p lace  s tone bot tom an( 
p l a t f o r m ,  and dredge r i v e r  t o  needed depth. Approx imate ly  4940 m3 o f  g ranu la r  f i l l  m a t e r i a l  v 
be p laced  on t h e  r i v e r  bottom w i t h i n  t h e  un loading area t o  a d j u s t  t h e  bottom e l e v a t i o n  and fac 
t a t e  grounding o f  a  barge w h i l e  un loading ma jo r  nuc lea r  components. The s t a f f  would r e q u i r e  t 
c l o s i n g  and reopening o f  t h i s  f a c i l i t y  be done between August and March when f i s h  a r e  n o t  spaw 
o r  a t  o t h e r  t imes p rov ided  no adverse e f f e c t s  can be shown. A l l  aqua t i c  l i f e  would be l o s t  t e  

, r a r i l y  i n  t h e  area o f  t h e  f a c i l i t y .  The l o s s  would n o t  be s i g n i f i c a n t  s i n c e  much o f  t he  l a n d  
d r y  d u r i n g  p a r t s  o f  t h e  year  and upon complet ion o f  c o n s t r u c t i o n ,  new h a b i t a t  would be opened 
p o p u l a t i o n  by a q u a t i c  organisms o f  t h e  area. 

The c o n s t r u c t i o n  o f  a  r a i l r o a d  and r a i l r o a d  spur  near  t h e  un loading f a c i l i t y  a long w i t h  t h e  
improvement o f  an e x i s t i n g  access road  would r e q u i r e  t h e  placement o f  approx imate ly  2585 m3 o f  
f i l l  m a t e r i a l  below t h e  normal poo l  e l e v a t i o n  o f  t h e  C l i n c h  R ive r  (Watts Bar Lake).  A l l  f i l l  
m a t e r i a l  p laced  below t h e  normal pool e l e v a t i o n  would c o n s i s t  o f  crushed rock,  f r e e  f rom d e b r i s  
and o rgan ic  ma t te r .  Because o f  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h i s  m a t e r i a l ,  i t  would be exem 
f rom t h e  e v a l u a t i o n  o f  chemica l -b io log ica l  i n t e r a c t i v e  e f f e c t s  s p e c i f i e d  i n  t h e  Environmental  
P r o t e c t i o n  Agency's g u i d e l i n e s  pursuant  t o  S e c t i o n  404(b) o f  t he  Federal  Water P o l l u t i o n  Cont ro  
Ac t  Amendments o f  1972. 

Plans f o r  m i t i g a t i n g  t h e  e f f e c t s  o f  d i spos ing  o f  chemicals,  s a n i t a r y  wastewater and s o l i d  waste 
a r e  d iscussed i n  Sect ions 3.6 and 3.7. The s t a f f ' s  o p i n i o n  i s  t h a t  d isposal  o f  those m a t e r i a l s  
would have i n s i g n i f i c a n t  e f f e c t s  upon t h e  aqua t i c  ecosystem. 

I n  summary, t h e  aqua t i c  ecosystem i s  expected t o  s u s t a i n  no s i g n i f i c a n t  impact f rom c o n s t r u c t i n g  
t h e  p l a n t  and t ransmiss ion  l i n e s .  To measure impacts,  t h e  s t a f f  would r e q u i r e  m o n i t o r i n g  d u r i n g  
c o n s t r u c t i o n ,  as s p e c i f i e d  i n  Sec t ion  6.1.4. 

4.5 IMPACTS ON THE COMMUNITY 

4.5.1 Review o f  A p p l i c a n t ' s  Ana lys i s  

F o l l o w i n g  p u b l i c a t i o n  of t he  DES, t h e  a p p l i c a n t  submi t ted an ex tens ive  a n a l y s i s  o f  t h e  p r o j e c t e d  
socioeconomic impact  o f  CRBRP c o n s t r u c t i o n  (ER Am V I )  . The a p p l i c a n t ' s  conc lus ions concern ing 
n e t  economic e f f e c t s  on t h e  va r ious  l o c a l  governmental e n t i t i e s  i n  the  v i c i n i t y  o f  t h e  p r o j e c t  
a r e  shown i n  Table  4.3. 

TABLE 4.3 Economic Impact o f  CRBRP Cons t ruc t i on  
i n  t h e  P u b l i c  Sector  (ER, Appendix C) 

Economic B e n e f i t  ($1  
Government E n t i t y  1981 1990 

Oak Ridge 

C l  i n t o n  

01 i v e r  Spr ings 

Anderson County 

K ingston 

Harr iman 

Rockwood 

Roane County 

Knox County 

Leno i r  C i t y  

Loudon Town 

Loudon County 



Whi le  t h e  a p p l i c a n t  c a u t i o n s  t h a t  i t s  f i s c a l  a n a l y s i s  i s  n o t  complete ( i . e . ,  does n o t  account  f o r  
a l l  revenues and expenses), t h e  a n a l y s i s  leaves t h e  impress ion  t h a t  t h e  o v e r a l l  f i n a n c i a l  impac t  
on t h e  p u b l i c  s e c t o r  i s  a  b e n e f i t  o f  t h e  p r o j e c t .  I f  t h i s  c o n c l u s i o n  i s  v a l i d ,  i t  would be 
p o s s i b l e  t o  e i t h e r  l o w e r  t h e  t a x  r a t e s  o r  e l s e  p r o v i d e  i nc reased  governmental  s e r v i c e s  a t  t h e  
e x i s t i n g  t a x  r a t e s .  I n  t h e  expe r i ence  o f  t h e  s t a f f ,  t h i s  s i t u a t i o n  i s  common f o r  expans ions 
i n v o l v i n g  t a x a b l e  ( r e a l  e s t a t e )  p r o j e c t s ,  b u t  p r o j e c t s  exempt from l o c a l  r e a l  e s t a t e  t axes  (as  i s  
t h e  CRBRP) r e s u l t  i n  h i g h e r  t a x  r a t e s  f o r  r e s i d e n t s  of  t h e  communit ies,  n o t  l ower  t a x  r a t e s .  
Whether one i s  i n  agreement o r  n o t  w i t h  c u r r e n t  p r a c t i c e s  o f  r a i s i n g  t a x  revenues, t h e  f a c t  o f  t h e  
m a t t e r  i s  t h a t  i n d u s t r i a l  i n s t a l l a t i o n s  pay a  d i s p r o p o r t i o n a t e  share of  p u b l i c  s e c t o r  s e r v i c e  
c o s t s  r e l a t i v e  t o  t h e  b e n e f i t  t h e y  d e r i v e .  A  c o r o l l a r y  o f  t h i s  i s  t h a t  s imp le  bedroom communit ies 
need t o  impose h i g h e r  t a x  r a t e s  i n  o r d e r  t o  p r o v i d e  p u b l i c  s e c t o r  s e r v i c e s  e q u i v a l e n t  t o  those 
p r o v i d e d  by communit ies hav ing  t a x a b l e  i n d u s t r i e s  l o c a t e d  w i t h i n  t h e i r  boundar ies .  S ince we a r e  
d e a l i n g  w i t h  a  bedroom community e f f e c t  i n  t h e  case o f  t h e  CRBRP, t h e  s t a f f  cannot  accep t  t h e  
a p p l i c a n t ' s  c o n c l u s i o n  t h a t  t h e  n e t  economic impact  w i l l  be p o s i t i v e  compared t o  p r e p r o j e c t  
c o n d i t i o n s .  

The a p p l i c a n t ' s  a n a l y s i s  i s  based on a  number o f  f a c t o r s  o f  judgment, f o r  wh ich  t h e  a p p l i c a n t  has 
chosen s i n g l e  va lues  i n s t e a d  o f  ranges. The r e s u l t  i s  a  f i n a l  n e t  v a l u e  t o  f i v e  s i g n i f i c a n t  
f i g u r e s  i n  some cases, i m p l y i n g  a  p rec i seness  n o t  war ranted by t h e  data.  I f  a  range were used f o r  
each o f  t h e  judgment f a c t o r s  and t h e  a n a l y s i s  were conducted u s i n g  these ranges, t h e  r e s u l t i n g  
range i n  n e t  economic b e n e f i t  m i g h t  w e l l  have encompassed n e g a t i v e  as w e l l  as p o s i t i v e  va lues .  

The s t a f f  a l s o  no ted  t h a t  t h e  a p p l i c a n t  has n o t  accounted f o r  c o s t s  o f  c a p i t a l  f a c i l i t i e s  t o  sup- 
p l y  p u b l i c  s e c t o r  s e r v i c e s .  The r a t i o n a l e  f o r  t h i s  approach i s  t h a t  t h e r e  i s  c u r r e n t l y  excess 
c a p a c i t y ,  so t h a t  no c a p i t a l  c o n s t r u c t i o n  cos ts  w i l l  be i n c u r r e d .  The s t a f f  d i sag rees  w i t h  t h i s  
approach on two coun ts .  F i r s t ,  i t  i s  p robab le  t h a t  some a d d i t i o n a l  f a c i l i t i e s  w i l l  be requ i red ,  
p a r t i c u l a r l y  schoo l  f a c i l i t i e s ,  and p o s s i b l y  some sewer and water  f a c i l i t i e s .  Second, even i f  t h e  
g row th  p r o j e c t i o n  adopted by t h e  s t a f f  i s  n o t  r e a l i z e d  and c u r r e n t  c a p a c i t i e s  a r e  n o t  exceeded, i t  
i s  t h e  judgment o f  t h e  s t a f f  t h a t  an economic a n a l y s i s  i s  i ncomp le te  i f  i t  does n o t  a s s i g n  a  
c a p i t a l  f a c i l i t y  c o s t  t o  expans ion i n t o  even u n d e r u t i l i z e d  f a c i l i t i e s .  I f  an i n - m i g r a t i n g  f o r c e  
has no f a c i l i t i e s  c o s t ,  b u t  uses p u b l i c  f a c i l i t i e s ,  t hen  o t h e r s  had t o  pay t h e i r  share  o f  these 
c o s t s .  T h i s  s i t u a t i o n  a r i s e s  because f a c i l i t i e s  a r e  added i n  l a r g e  increments  o f  c a p a c i t y  and t h e  
c o s t s  o f  t h e  u n d e r u t i l i z e d  c a p a c i t y  a r e  assessed a g a i n s t  c u r r e n t  p o p u l a t i o n s  t o  t h e  b e n e f i t  o f  
f u t u r e  p o p u l a t i o n s .  The re fo re ,  t h e  s t a f f ' s  approach i s  t o  p o i n t  o u t  t h e  t o t a l  f a c i l i t i e s  r e q u i r e d  
by  t h e  new p o p u l a t i o n  independent  o f  whether  t h i s  r e q u i r e s  new f a c i l i t y  c o n s t r u c t i o n ,  f a c i l i t y  
rep lacement ,  ove rc rowd ing  i n  e x i s t i n g  f a c i l i t i e s ,  o r  comfo r tab le  u t i l i z a t i o n  o f  excess c a p a c i t y .  

Another  d i f f e r e n c e  between t h e  s t a f f  a n a l y s i s  and t h a t  o f  t h e  a p p l i c a n t  i s  i n  t h e  e s t i m a t e  o f  t h e  
s i z e  o f  t h e  secondary work f o r c e  d u r i n g  t h e  c o n s t r u c t i o n  phase. The a p p l i c a n t  says t h e r e  w i l l  be 
a  ze ro  p o p u l a t i o n  m u l t i p l i e r  a s s o c i a t e d  w i t h  temporary c o n s t r u c t i o n  workers and a  m u l t i p l i e r  o f  
1 .0  a s s o c i a t e d  w i t h  p r o j e c t  o f f i c e  employment (WESD, 1976).  The cho i ce  o f  a  zero  m u l t i p l i e r  
r e s u l t s  f r om an a n a l y s i s  by t h e  a p p l i c a n t  t h a t  t h e  r e t a i l  t r a d e  s e c t o r  can absorb t h e  in -movers  
w i t h o u t  i n c r e a s i n g  t h e  employment l e v e l s  s i n c e  t h e  normal seasonal v a r i a t i o n s  i n  s a l e s  a r e  a l r e a d y  
l a r g e .  I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  t h i s  i s  a  nonsequ i t u r  s i n c e  t h e  p e r t i n e n t  s t a t i s t i c  f o r  
comparison i s  r e t a i l  t r a d e  employment, n o t  s a l e s .  Furthermore, t h e  a n a l y s i s  n e g l e c t s  n o n - r e t a i l  
t r a d e  s e r v i c e  f u n c t i o n s  such as p r o f e s s i o n a l  s e r v i c e s .  

The Appa lach ian Regiona l  Commission conducted a  s tudy  ( re fe renced  by t h e  a p p l i c a n t  i n  ER 
Sec. 8 .2 .2 .2 )  wh i ch  showed t h a t  e v e r y  economic base j o b  i n  Anderson County genera tes  an a d d i -  
t i o n a l  0.75 j o b s  i n  t h e  l o c a l  s e r v i c e  s e c t o r .  The m u l t i p l i e r  i s  a  l i t t l e  h i g h e r  f o r  Roane and 
Loudon Count ies  and a  l i t t l e  l o w e r  f o r  Knox County. I n  t h e  s t a f f ' s  judgment, i t  takes  a  p e r i o d  o f  
t i m e  f o r  a  m u l t i p l i e r  t o  ach ieve  an e q u i l i b r i u m  va lue  s i n c e  merchants do n o t  immed ia te l y  h i r e  
a d d i t i o n a l  h e l p  o r  expand f a c i l i t i e s  u n t i l  t h e  p ressu re  f o r  s e r v i c e  b u i l d s  up. I f  t h e  i nc reased  
demand i s  p e r c e i v e d  as temporary,  t hey  may meet i t  w i t h  l e s s  v i g o r  by, f o r  example, t a k i n g  on 
p a r t - t i m e  h e l p .  Because o f  t hese  f a c t o r s ,  t h e  s t a f f  uses a  l ower  t han  e q u i l i b r i u m  v a l u e  f o r  a  
m u l t i p l i e r  i n  i t s  a n a l y s i s  ( i . e . ,  0 .5  f o r  c o n s t r u c t i o n  l a b o r )  b u t  cannot  accep t  a  zero  m u l t i p l i e r  
as be ing  d e f e n s i b l e  on t h e  b a s i s  o f  economic t h e o r y  o r  a c t u a l  exper ience i n  t h e  p r o j e c t  i n f l u e n c e  
a rea .  

The s t a f f  a l s o  uses a  d i f f e r e n t  judgment t han  t h e  a p p l i c a n t  i n  f o r e c a s t i n g  t h e  f r a c t i o n  o f  
secondary workers  t h a t  w i l l  be in-movers,  i n  s u p p o r t  o f  t h e  p r o j e c t  o f f i c e  work f o r c e .  The 
a , p p l i c a n t  conc ludes t h a t  o n l y  10% o f  t h e  secondary workers  w i l l  be in-movers and t h e  o t h e r  90% 
w i  11 be r e c r u i t e d  f r o m  t h e  r e s i d e n t  (presumably  c u r r e n t l y  unemployed) p o p u l a t i o n .  i n  t h e  s t a f f  ' S  

judgment,  t h e  in-movers c o u l d  c o n c e i v a b l y  be t h i s  low due t o  a v a i l a b i l i t y  o f  r e s i d e n t s  j u s t  
e n t e r i n g  t h e  l a b o r  f o r c e  i n  n o n s k i l l e d  c l e r i c a l  and s e r v i c e  p o s i t i o n s ,  b u t  i t  c o u l d  a l s o  be 
s u b s t a n t i a l l y  g r e a t e r - - p o s s i b l y  as h i g h  as 40%. 



4.5.2 D i s t r i b u t i o n  o f  In-Mover C o n s t r u c t i o n  Labor  Force 

As d iscussed i n  S e c t i o n  4 . 1 , t h e r e  m i g h t  be as many as  1230 c o n s t r u c t i o n  workers  who move i n t o  t h e  
p r o j e c t  a rea w i t h  t h e i r  dependents by  t h e  peak y e a r  of  c o n s t r u c t i o n .  T h i s  number m i g h t  a l s o  be as  
l o w  as abou t  700 i f  t h e r e  i s  on1y .a  25% i n - m i g r a t i o n  r a t e .  The a b i l i t y  t o  absorb  t h i s  l a r g e  
temporary  p o p u l a t i o n  i n t o  t h e  e x i s t i n g  permanent p o p u l a t i o n  w i l l  depend t o  a  l a r g e  degree on t h e  
d i s t r i b u t i o n  of  t h e  new p o p u l a t i o n  among t h e  su r round ing  comnuni t ies .  The average c o n s t r u c t i o n  
worker  i s  w i l l i n g  t o  commute about  50 m i l es ,  i f  necessary,  i n  o r d e r  t o  t a k e  a  temporary  j o b .  
However, i f  t h e  commuting d i s t a n c e  i s  much more t h a n  t h i s ,  he p r e f e r s  t o  r e l o c a t e - - o f t e n  i n  a  
m o b i l e  home. Once t h e  d e c i s i o n  t o  r e l o c a t e  has been made, nearness t o  t h e  c o n s t r u c t i o n  s i t e  
assumes a  l a r g e  impor tance i n  d e c i d i n g  on l o c a t i o n .  Fo r  example, a  K n o x v i l l e  c o n s t r u c t i o n  wo rke r  
would accep t  t h e  commute t o  t h e  CRBRP; whereas, i f  t h e  p r o j e c t  a t t r a c t e d  a  N a s h v i l l e  c a n s t r u c t i o n  
worker ,  he would p robab l y  p r e f e r  t o  l o c a t e  i n  a m o b i l e  home w i t h i n  10 m i l e s  o f  t h e  s i t e .  Wh i l e  
n o t  hav ing  conducted a  v e r y  d e t a i l e d  p r o j e c t i o n  of d i s t r i b u t i o n  of in-movers, t h e  s t a f f  p o s t u l a t e s  
t h a t  r u r a l  a reas i n  t h e  c l o s e  v i c i n i t y  o f  t h e  s i t e  t h a t  a r e  s u i t a b l e  f o r  m o b i l e  homes w i l l  a t t r a c t  
a  l a r g e  share  o f  t h e  in -mov ing c o n s t r u c t i o n  l a b o r  f o r c e .  Many o f  t h e  c o n s t r u c t i o n  l a b b r  f o r c e  
w i l l  a l s o  commute f rom c e n t e r s  such as  K n o x v i l l e ,  and i t  i s  t h e  o p i n i o n  o f  t h e  s t a f f  t h a t  most o f  
t hese  w i l l  a l r e a d y  be r e s i d e n t s  o f  these urban cen te rs .  

I n  F i g u r e  4 .g  a r e  shown t h e  road  m i l eage  d i s tances  between t h e  s i t e  and nearby  p o p u l a t i o n  c e n t e r s .  
F i g u r e  4.3 shows e x i s t i n g  and p o t e n t i a l  m o b i l e  home s i t e s .  I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  t h e  
h i g h e s t  c o n c e n t r a t i o n  o f  in-mover c o n s t r u c t i o n  workers  w i l l  be i n  t h e  Rockwood-Kingston-Lenoir 
C i t y  s t r i p  west o f  Knox County because t h i s  zone combines t h e  f a c t o r s  o f  nearness t o  t h e  s i t e  
and s u i t a b i l i t y  o f  temporary  hous ing.  R e s t r i c t i o n s  a g a i n s t  mob i l e  homes and h i g h  hous ing c o s t s  
w i l l  p robab l y  make t h e  C i t y  o f  Oak Ridge a  l e s s  a t t r a c t i v e  p l a c e  t o  l o c a t e  t h a n  m i g h t  be i n f e r r e d  
f r o m  i t s  p r o x i m i t y  t o  t h e  s i t e  and i t s  urban a t t r a c t i o n s .  

A long Highway 61 between C l i n t o n  and O l i v e r  Sp r i ngs  i n  Anderson County i s  cons ide red  t o  be a  zone 
o f  p o t e n t i a l  m o b i l e  home s i t e s  and i s  w i t h i n  accep tab le  commuting d i s t a n c e  t o  t h e  s i t e  and easy 
access t o  shopping c e n t e r s  i n  Oak Ridge. However, t h e  p r o p e r t y  t a x  r a t e  o f  Anderson County i s  
one o f  t h e  h i g h e s t  i n  t h e  s t a t e  (Anderson County Budget f o r  1974-1975, Page i ) and an in-mover 
would need t o  ba lance t h e  p o s s i b l e  advantages a g a i n s t  t h e  h i g h e r  l i v i n g  c o s t s .  L e n o i r  C i t y  i n  
Loudon County i s  o n l y  about  20 m i l e s  f r om t h e  s i t e  and Loudon o n l y  about  26 m i l e s .  These would be 
cons ide red  accep tab le  commuting d i s t a n c e s  f o r  an in -mov ing temporary  c o n s t r u c t i o n  worker .  

Those in-movers d e s i r i n g  a  more urban l i f e  m i g h t  choose t o  s e t t l e  i n  t h e  v i c i n i t y  o f  K n o x v i l l e  
d e s p i t e  t h e  37-mi le  commute (each way).  The s t a f f ' s  judgment i s  t h a t  o n l y  a  smal l  f r a c t i o n  o f  
c o n s t r u c t i o n  in-movers w i l l  choose t o  do so. However, even i f  many d i d ,  K n o x v i l l e  w i t h  a  1970 
p o p u l a t i o n  of  174,587 [ER, Tab 2.2-1) c o u l d  absorb an i n f l u x  b e t t e r  t han  a  s m a l l e r  m u n i c i p a l i t y  
because t h e  pe rcen t  change would be much s m a l l e r .  

4.5.3 S o c i a l  E f f e c t s  

Except f o r  p o s s i b l e  t r a f f i c  problems, t h e  c o n s t r u c t i o n  worker  who does n o t  r e l o c a t e  i n  o r d e r  t o  
become employed on t h e  p r o j e c t  would n o t  cause any s o c i a l  change. He would use t h e  same p u b l i c  
and p r i v a t e  s e c t o r  s e r v i c e s  t h a t  he always used. I t i s  t h e  in-movers and t h e i r  f a m i l i e s  t h a t  
cause t h e  ma jo r  s o c i a l  changes because they  p u t  added p ressu re  on housing, schoo ls ,  and a lmos t  a l l  
p u b l i c  and p r i v a t e  s e c t o r  s e r v i c e s .  The f o l l o w i n g  s e c t i o n s  address t h e  problems o f  new, temporary  
p o p u l a t i o n  a d d i t i o n s  t o  t h e  fou r - coun ty  area of Anderson, Roane, Loudon, and Knox. W h i l e  i t  i s  
recogn i zed  t h a t  t h e r e  may be some in-moving c o n s t r u c t i o n  workers  i n  more d i s t a n t  c o u n t i e s  such as 

' Morgan, Cumberland, S c o t t ,  Campbell, B loun t ,  Monroe, McMinn, Meigs and Rhea, i n  t h e  o p i n i o n  o f  t h e  
s t a f f  t hey  w i l l  be so few i n  number as t o  c o n s t i t u t e  a  n e g l i g i b l e  impact .  

School Systems 

En ro l lmen t  s t a t i s t i c s  f o r  coun ty  and c i t y  school  systems a r e  p rov ided  i n  Tab les  4.4 and 4.5. T h i s  
da ta  i n c l u d e s  e n r o l l m e n t s  f o r  t h e  1975-6 school  y e a r  and t h e  p r o j e c t e d  e n r o l l m e n t s  f o r  t h e  peak 
c o n s t r u c t i o n  y e a r  1981. 

Genera l l y ,  t h e  school  systems w i t h i n  t h e  CRBRP impact  area a r e  c u r r e n t l y  a t  f u l l  u t i l i z a t i o n ,  
u s i n g  t h e  s t a f f  c r i t e r i a  t h a t  f u l l  u t i l i z a t i o n  r e q u i r e s  10% excess c a p a c i t y .  The 10% con t i ngency  
i s  a l l o w e d  f o r  f u t u r e  p l a n n i n g  c o n s i d e r a t i o n s  t o  handle such f a c t o r s  as changes i n  m ix  o f  p r imary  
and secondary s tuden ts ,  s h i f t i n g  o f  p o p u l a t i o n  w i t h i n  t h e  schoo l  d i s t r i c t  f r om one schoo l  area t o  
ano the r ,  and modest o v e r a l l  g rowth .  As shown i n  Tab le  4.4, i n  t h e  school  y e a r  1975-6 t h e  o n l y  
school  systems w i t h  any a p p r e c i a b l e  c a p a c i t y  ove r  t h i s  con t i ngency  f a c t o r  a r e  C l i n t o n ,  Har r iman 
and L e n o i r  C i t y .  

The S t a t e  o f  Tennessee a l s o  e s t a b l i s h e s  c r i t e r i a  f o r  what i t  cons ide rs  overcrowding i n  schoo l  
systems and r e q u i r e s  t hose  schoo l  systems t h a t  exceed t h e  s tandards  t o  f i l e  wa i ve rs  w i t h  t h e  
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TABLE 4.4 Capacity and Enrollment of Area Schools by System and Grade: 1975-6 School Year 

System - 
Excess 

12 Total Capacity -- 

Anderson 
Capacity 
Enrollment 

Clinton 
Capacity 
Enrol lment 

Oak Ridge 
Capacity 
Enrol lment 

Roane 
Capacity 
Enrollment 

Harriman 
Capacity 
Enrollment 

Knox 
Capacity 
Enrollment 

Loudon 
Capacity 
Enrollment 

Lenoir City 
Capacity 
Enrollment 

Area 
Capacity 
Enrollment 

(a) Source: ER, Table 8.1-19. 



TABLE 4.5  P r o j e c t e d  School En ro l lmen ts  
Du r i ng  1981 

System 

Anderson 

Cl i n t o n  

Oak Ridge 

Roane 

Harr iman 

Knox 

Loudon 

L e n o i r  C i t y  

Area 

Capac i t y  

5,144 

1,010 

6,477 

7,758 

2,975 

14,134 

3,100 

2,300 

43,898 

En ro l  l m e n t  

4,684 

734 

5,401 

6,204 

2,078 

15,734 

2,709 

1,874 

39,418 

Excess 
Capac i t y  
L 

9  

37 

20 

25 

13 

-1 0  

14 

22 

9  

( a )  Source: ER, Tab le  2-2.7. 

S t a t e .  I n  t h i s  p a s t  y e a r  t h e  school  systems o f  Knox, Roane and Loudon c o u n t i e s  and t h e  c i t i e s  o f  
C l i n t o n  and Oak Ridge a l l  f i l e d  such wa ive rs  w i t h  t h e  S t a t e .  

Tab le  4.5 p r o v i d e s  es t ima ted  school  e n r o l  lments  and c a p a c i t i e s  f o r  t h e  peak c o n s t r u c t i o n  yea r ,  
1981, based on da ta  s u p p l i e d  by t h e  a p p l i c a n t .  These da ta  show Roane County add ing c a p a c i t y  f o r  
538 s t u d e n t s  and Knox f o r  1,827 s tuden ts  by t h a t  t ime  and t h e  o t h e r  school  systems s i m p l y  main- 
t a i n i n g  c u r r e n t  f a c i l i t i e s .  The da ta  a l s o  show decreases i n  e n r o l l m e n t s  f o r  a l l  o f  t h e  schoo l  
systems (excep t  Knox) a s  a  r e s u l t  o f  p r o j e c t e d  d e c l i n i n g  b i r t h  r a t e s .  I f  Knox i s  e l i m i n a t e d  f rom 
c o n s i d e r a t i o n ,  t hese  da ta  i n d i c a t e  a  7% decrease i n  school  e n r o l l m e n t  f o r  t h e  r e s t - o f  t h e  area 
between 1976 and 1981 ( f r o m  25,449 t o  23,684). I n  t h e  s t a f f ' s  judgment, it i s  unreasonable t o  
p o s t u l a t e  t h a t  i n  t h e  s h o r t  t i m e  span o f  5  y e a r s  a  changing b i r t h  r a t e  f a c t o r  w i l l  negate  i nc reased  
in;migration f o r  a l l  o f  t h e  a forement ioned l a r g e  c o n s t r u c t i o n  a c t i v i t i e s  i n  t h e  area and s t i l l  
cause a  n e t  7% r e d u c t i o n  i n  school  e n r o l l m e n t .  I t  shou ld  a l s o  be no ted  t h a t  t h e  data  show Roane 
County add ing  c a p a c i t y  f o r  538 s tuden ts  w h i l e  f a c i n g  an e n r o l l m e n t  d e c l i n e  o f  572 s t u d e n t s .  

Waste Water 

Tab le  4.6 p r o v i d e s  t h e  a p p l i c a n t ' s  da ta  on c u r r e n t  (1975) c a p a c i t y  and consumption f o r  waste water  
systems i n  t h e  CRBRP c o n s t r u c t i o n  impac t  area.  I n  t h e  s t a f f ' s  judgment, t r e a t m e n t  p l a n t  c a p a c i t i e s  
need t o  be 2  t o  3  t imes  t h e  average d a i l y  use i n  o r d e r  t o  account  f o r  system f l u c t u a t i o n s .  Us ing 
t h i s  s tanda rd ,  o n l y  O l i v e r  Sp r i ngs  and F i r s t  Knox U t i l i t y  D i s t r i c t  c l e a r l y  have excess t r e a t m e n t  
c a p a c i t i e s .  T h i s  c o n c l u s i o n  i s  f u r t h e r  s u b s t a n t i a t e d  by t h e  da ta  f rom t h e  S t a t e  o f  Tennessee 
reproduced i n  Tab le  4.7.  The s t a f f  no tes  t h a t  many u t i l i t y  d i s t r i c t s  i n  t h e  v i c i n i t y  o f  t h e  CRBRP 
w i l l  r e q u i r e  expans ion i n  t h e  n e x t  few yea rs .  Growth i n  t h i s  v i c i n i t y  w i l l  be s t r o n g l y  i n f l u e n c e d  
by and, i n  t u r n ,  w i l l  i n f l u e n c e  waste wa te r  t r ea tmen t  c a p a b i l i t i e s  s i n c e  t h e  s o i l  c o n d i t i o n s  i n  
t h e  area g e n e r a l l y  a r e  n o t  ve ry  good f o r  s e p t i c  t anks  (ER Appendix C) .  New hous ing w i l l  p r o b a b l y  
concen t ra te  i n  a reas  c u r r e n t l y  served by mun ic ipa l  systems, o r  on t h e  f r i n g e  o f  such areas where 
new c o l l e c t i o n  systems can be i n s t a l l e d .  

Mun ic ipa l  Water Supp ly  

I n  a  survey o f  w a t e r  supp l y  c a p a c i t i e s  and demands conducted by t h e  a p p l i c a n t ,  i t  was determined 
t h a t  t h e  f o l l o w i n g  systems were e i t h e r  c o n s t r u c t i n g  a d d i t i o n s  now o r  had p l a n s  f o r  f u t u r e  a d d i -  
t i d n s  t o  c a p a c i t y :  Oak Ridge ( s u p p l i e d  by ERDA), C l i n t o n ,  01 i v e r  Spr ings ,  Anderson County, 
Rockwood, Cumberland U t i l i t y  D i s t r i c t  (Ha r r iman /O l i ve r  S p r i n g s ) ,  F i r s t  Knox U t i l i t y  D i s t r i c t  and 
L e n o i r  C i t y .  Thus, t h e  s t a f f  conc ludes t h a t  many e x i s t i n g  m u n i c i p a l  wa te r  supp l y  systems i n  t he  
p r o j e c t  impact  area a r e  u n d e r t a k i n g  c a p a c i t y  expansions because they  a r e  p r e s e n t l y  inadequate t o  
hand le  expected f u t u r e  growth.  



TABLE 4.6 Wastewater Systems: Type, Treatment Capac i t  and Usage o f  
Wastewater Treatment i n  Area by Mun ic ipa l  i t y f a )  

Treatment  (Pumping) Average R a t i o  
Capac i t y  D a i l y  Flow Capac i t y /  

U t i l i t y  D i s t r i c t  Treatment  Type (gpd)  (gpd) Average 

Anderson County 

Cl  i n t o n  P r imary  and Secondary 

Oak Ridge P r imary  and Secondary 

01 i v e r  Sp r i ngs  P r imary  and Secondary 

F i r s t  P r imary  and Secondary 

Roane County 

K ings ton  P r imary  

Har r iman P r imary  

Roc kwood P r imary  and Secondary 

Knox County 

F i r s t  P r imary  and Secondary 1 ,500 ,000 (~ )  450,000 3.33 

West Knox P r imary ,  Secondary and T e r t i a r y  1 0 0 , 0 0 0 ( ~ )  ( c )  

Loudon County 

Loudon P r imary  and Secondary 1 ,000,000 400,000 2 .5  

L e n o i r  C i t y  P r imary  and Secondary 2,000,000 800,000 2.5 

S o u r c e :  Er,  Tab le  8.1-21. 
( b )  The F i r s t  U t i l i t y  D i s t r i c t  o f  Knox County and t h e  West Knox U t i l i t y  D i s t r i c t  have p a r t  

o f  t h e i r  sewage t r e a t e d  by  t h e  C i t y  o f  K n o x v i l l e .  
( c )  No t  a v a i l a b l e .  

TABLE 4.7 Adequacy o f  Waste Water Treatment 

U t i l i t y  D i s t r i c t  C o l l e c t i o n  System Treatment  P l a n t  

Anderson County 

Oak Ridge Needs expans ion by 1980 P r e s e n t l y  inadequate  

01 i v e r  S p r i n g s  Needs expans ion now P r e s e n t l y  adequate 

Cl  i n t o n  Needs expans ion by 1980 Needs expans ion by 1980 

Knox County 

Ha l l sda le -Powe l l  Needs expans ion now Needs upg rad ing  

Knox County Needs expans ion by 1977 P r e s e n t l y  adequate 

F i r s t  Knox Needs expans ion now Needs expans ion and 
upg rad ing  by 1979 

West Knoxvi  11 e Needs expans ion now P r e s e n t l y  inadequate  

Loudon County 

L e n o i r  C i t y  Adequate t h r o u g h  1980 Adequate t h r o u g h  1980 

Roane County 

K ings ton  P r e s e n t l y  adequate Needs expans ion now 

Harr iman Present1  y adequate Needs expans ion now 

Data f r o m  S t a t e  o f  Tennessee, Department o f  P u b l i c  H e a l t h  



Other  S o c i a l  Impacts 

There a r e  many n o n q u a n t i f i a b l e  s o c i a l  c o s t s  assoc ia ted  w i t h  l a r g e  c o n s t r u c t i o n  p r o j e c t s .  These 
i n c l u d e  i n f l a t e d  ren ts ,  inconvenience assoc ia ted  w i t h  t r a f f i c  delays, p u b l i c  congest ion i n  l o c a l  
businesses, p u b l i c  s e r v i c e s  and r e c r e a t i o n  areas. Such impacts occur  because o f  t h e  marke t ' s  l a c k  
o f  response t o  t h e  temporary demand f o r  goods and se rv i ces .  These s o c i a l  cos ts  a f f e c t  a l l  people,  
n o t  o n l y  t hose  employed w i t h  t h e  p r o j e c t  b u t  a l s o  those people  who r e c e i v e  l i t t l e  o r  no b e n e f i t s  
f rom t h e  p l a n t  c o n s t r u c t i o n .  The s t a f f  cons ide rs  these  c o s t s  t o  t h e  l o c a l  s o c i e t y  t o  be r e l e v a n t  
i n  terms o f  t h e  CRBRP c o n s t r u c t i o n .  

4.5.4 Economic E f f e c t s  

P r i v a t e  Sec to r  

The economic impact  o f  c o n s t r u c t i o n  of t h e  CRBRP on t h e  su r round ing  area would be f e l t  i n  b o t h  t h e  
p r i v a t e  and p u b l i c  sec to rs .  I n  genera l ,  t h e  economic impact  on t h e  p r i v a t e  s e c t o r  wou1:d be 
b e n e f i c i a l .  D i r e c t  p r o j e c t  c o n s t r u c t i o n  p a y r o l l  i s  es t ima ted  by t h e  s t a f f  t o  have a  p resen t  va lue  
of  $291.8 m i l l i o n  th rough  t h e  y e a r  1983 (Tab le  4.8). The t a b u l a t i o n  shows t h a t  t h e  p a y r o l l  
generated by induced (secondary) employment would add another  $50.9 m i l l  i o n  through 1983 f o r  a  
t o t a l  p resen t  va lue  o f  $342.7 m i l l i o n .  The s t a f f  es t ima tes  t h a t  about 40% o f  t he  t o t a l  would be 
spent  i n  t h e  l o c a l  economy, w h i l e  t h e  rema in ing  60% would be d i v i d e d  between sav ings and purchases 
o f  good o r  s e r v i c e s  f rom o u t s i d e  t h e  reg ion .  The 40% f i g u r e  i m p l i e s  an income m u l t i p l i e r  o f  0.67, 
wh ich i s  c o n s i s t e n t  w i t h  t h e  employment m u l t i p l i e r  used by t h e  s t a f f .  I f  t h e  40% va lue  i s  
r e a l i z e d ,  t h i s  would be e q u i v a l e n t  t o  a  f l o w  o f  $137 m i l l i o n  i n  t h e  l o c a l  economy, which would be 
o f  d i r e c t  b e n e f i t  t o  t h e  p r i v a t e  sec to r .  

Pub1 i c  Sec to r  

The economic impact  on t h e  p u b l i c  s e c t o r  would depend upon t h e  balance between t a x  revenues 
generated by t h e  p r o j e c t  and t h e  need f o r  i nc reased  p u b l i c  spending t o  p r o v i d e  t a x  suppor ted 
s e r v i c e s  t o  t h e  p r i m a r y  and secondary work . force. Tab le  4 .9  l i s t s  some o f  t h e  sources o f  t a x  
revenue f rom t h e  CRBRP as compared t o  t h e  t a x  revenue s i t u a t i o n  o f  a  comparable p r o j e c t  f i nanced  
b y  t h e  p r i v a t e  s e c t o r .  The ma jo r  d i f f e r e n c e s  a r e  i n  t h e  p r o p e r t y  and sa les  taxes and i n  t h e  two 
f e d e r a l  i n -1  i e u - o f - t a x  payments. 

A  p r i v a t e  p r o j e c t  would pay p r o p e r t y  taxes t o  t h e  t a x i n g  j u r i s d i c t i o n  wherein i t  i s  l o c a t e d  a t  t h e  
same r a t e  as o t h e r  r e a l  p r o p e r t y  i n  t h e  j u r i s d i c t i o n .  The p o r t i o n  o f  l o c a l  p r o p e r t y  taxes p a i d  by 
i n d u s t r y  v a r i e s  among l o c a l i t i e s ,  b u t  i t  averages about  40% when a  l a r g e  enough sample i s  used. 
The rema in ing  60% comes mos t l y  f rom r e s i d e n t i a l  p r o p e r t y .  

I n  a d d i t i o n ,  an i n d u s t r i a l  p r o j e c t  would be s u b j e c t  t o  sa les  and use taxes on m a t e r i a l s  d e l i v e r e d  
t o  t h e  c o n s t r u c t i o n  s i t e  f o r  i n c o r p o r a t i o n  i n  t h e  f i n i s h e d  p l a n t .  Whereas a  p u b l i c  p r o j e c t  would 
n o t  be s u b j e c t  t o  e i t h e r  o f  t hese  taxes, t hese  two taxes would rep resen t  t h e  m a j o r i t y  o f  p u b l i c  
revenues a t t r i b u t a b l e  t o  a  p r i v a t e  p r o j e c t .  On t h e  o t h e r  hand, ERDA has t h e  s t a t u t o r y  a u t h o r i t y  
t o  make i n - l i e u  o f  ( r e a l  p r o p e r t y )  t a x  payments t o  a f f e c t e d  j u r i s d i c t i o n s  and has expressed t o  
NRC i t s  i n t e n t  t o  e x e r c i s e  t h i s  a u t h o r i t y  i n  t h e  case o f  t h e  CRBRP (see Appendix F ) .  

Another  source o f  f e d e r a l  funds i s  p u b l i c  law 81-874. These funds a r e  earmarked f o r  suppor t  o f  
schoo ls  i n  areas where f e d e r a l  p r o j e c t s  reduce the  t a x  base. The amount o f  payment per  p u p i l  i s  
based upon t h e  ca tego ry  o f  t he  p u p i l  ( l i v e s  on fede ra l  l and /pa ren t  employed on f e d e r a l  land,  l i v e s  
o f f  f e d e r a l  l and /pa ren t  employed on fede ra l  land, l i v e s  on f e d e r a l  l and /pa ren t  employed o f f  
f e d e r a l  l a n d ) .  CRBRP-connected s tuden ts  would probably  be i n  a  category  which p rov ides  an 
e n t i t l e m e n t  o f  45% o f  t h e  average l o c a l  c o n t r i b u t i o n  r a t e  t o  educat ion.  Th i s  i s  u s u a l l y  con- 
s i d e r a b l y  l e s s  than  t o t a l  educa t i ona l  c o s t s  because o f  s t a t e  c o n t r i b u t i o n  t o  educat ion.  I n  
Tennessee l o c a l  r e c e i p t s  accounted f o r  o n l y  41.8% of revenues i n  1973-1974 ( P e s ~ a r c h .  1975). 

In-moving d i r e c t  and induced workers w i l l  cause increased p u b l i c  sec to r  spending. I n  t h e  p u b l i c  
sec to r ,  i t  i s  v e r y  d i f f i c u l t  t o  a l l o c a t e  a  c o s t  f o r  se rv i ces  t o  a  u n i t  served ( f o r  example, a  
f a m i l y )  because most p u b l i c  s e c t o r  s e r v i c e  c o s t s  a r e  o f  an "overhead" type. D i r e c t  charges 
u s u a l l y  a r e  n o t  made f o r  s e r v i c e  rendered ( f o r  example, no f e e  i s  charged f o r  h o u r l y  use o f  t h e  
l i b r a r y ,  e t c . ) .  However, one i n d i c a t o r  o f  p u b l i c  s e c t o r  s e r v i c e  c o s t  i s  d o l l a r s  o f  general  f und  
expend i tu re  p e r  person served. Values o f  t h i s  index f o r  a l l  o f  t he  coun t i es  and seve ra l  o f  t h e  
c i t i e s  i n  t h e  s tudy  area a r e  l i s t e d  i n  Tab le  4.10. These data  do n o t  i n c l u d e  r e t i r e m e n t  o f  d e b t  
used t o  f i n a n c e  c a p i t a l  f a c i l i t i e s  c o n s t r u c t i o n ,  s p e c i a l  l e v i e s ,  o r  non-voter  approved bonds. 

The s t a f f  d i d  n o t  a t temp t  t o  make a  complete ba lanc ing  o f  p u b l i c  sec to r  revenues and expenses o f  
t he  p r o j e c t .  Budgets from severa l  l o c a l  governmental e n t i t i e s  were examined t o  determine t h e  



Table 4.8 D i r e c t  and Induced P a y r o l l  E f f e c t s  (a 

Di r e c t  ( b )  ~ n d u c e d ' ~  ) To ta l  
Year P a y r o l l  P a y r o l l  P a y r o l l  

1982 40,700,000 8,400,000 49,100,000 

1983 22,000,000 5,600,000 27,600,000 

Cons t ruc t ion  
Subtota l  $291,800,000 $50,900,000 $342,700,000 

1988 6,600,000 1 ,400,000 8,000,000 

Demonstrat ion 
Per iod 
Subtota l  $38,600,000 $7,700,000 $ 46,300,000 

Grand T o t a l  $330,400,000 $58,600,000 $389,000,000 

( a )  An 8% e s c a l a t i o n  r a t e  and 8% d iscoun t  r a t e  a p p l i e d  t o  1975 d o l l a r s .  
( b )  From Table 8.2-2 ER. 
( c )  Der ived from induced employment (see Table 4.1)  by app ly ing  a f a c t o r  

o f  $7,00O/man-yr. 

Table 4.9 Tax Revenues Generated D i r e c t l y  o r  I n d i r e c t l y  From the 
CRBRP Compared t o  a Hypo the t i ca l  P r i v a t e  P r o j e c t  

P r i v a t e  P r o j e c t  CRBRP 

Proper ty  Tax Yes No 

Sales & Use Taxes 

On m a t e r i a l s  consumed 
i n  c o n s t r u c t i o n  Yes Yes 

On m a t e r i a l s  t h a t  become 
a p a r t  o f  the  b u i l d i n g  Yes 

Taxes generated by p a y r o l l  
spending 

Proper ty  Taxes 

Sales Taxes 

Yes 

Yes 

Miscel laneous (gas, l i q u o r ,  
c i g a r e t t e s ,  e t c .  ) Yes 

ERDA i n - l i e u  o f  t a x  payments No 

PL 81-874 a i d  t o  schools No 

Yes 

Yes 

Yes 

Yes 

Yes 



Table  4 .10  Local Government Costs i n  t h e  Study ,Area 

Uni t  of Government 

Anderson County 

Knox County 

Loudon County 

Roane County 

Cl in ton  

Harriman 

Kings ton 

Knoxvi 11 e  

Lenoir  C i t y  

Loudon C i t y  

Oak Ridge 

General Fund 
Expense pe r  Capi ta  

Data f o r  t h e  coun t i e s  a r e  f o r  1967 and come from U.S. 
census d a t a .  The values  f o r  t h e  c i t i e s  a r e  f o r  1974 
and come from t h e  S t a t e  of Tennessee. 

r e l a t i v e  importance of va r ious  revenue sources  and t h e  r e l a t i v e  magnitudes o f  expend i tu re  c a t e -  
g o r i e s .  I t  was concluded t h a t  r e a l  p roper ty  t a x  was t h e  s i n g l e  most important revenue source ,  
p a r t i c u l a r l y  i n  t h e  c o u n t i e s ,  and t h a t  schoo l s  r ep resen ted  t h e  major expendi ture  ca tegory .  For 
example, i n  Knox County, p roper ty  t axes  supp l i ed  $7.7  m i l l i o n  of t h e  t o t a l  $11.7 mil l i o n  general  
fund revenues i n  1976 (66%) .  On the  expend i tu re  s i d e ,  school ope ra t ion ,  pupil  t r a n s p o r t a t i o n ,  
school bonds, and C i t y  of Knoxville payments (most ly  s c h o o l s )  made up $61.1 m i l l i o n  of t h e  t o t a l  
county expend i tu res  o f  $99.6 mi l l  ion i n  1976 (61%).  

Since r e a l  p roper ty  tax provides  a  major source  of f inanc ing  f o r  government provided general  
s e r v i c e s ,  i t  i s  s i g n i f i c a n t  t h a t  t h i s  source  of revenue w i l l  be absen t  f o r  t h e  CRBRP P r o j e c t  
(See Table  4 . 9 ) .  I f  t h e  c u r r e n t  level  o f  governmental s e r v i c e s  i s  t o  be mainta ined,  t h i s  l o s t  
revenue w i l l  need t o  be provided from o t h e r  sources .  I f  i t  i s  not  provided by i n - l i e u - o f - t a x  
payments, then i t  must be c o l l e c t e d  from t h e  pub l i c  a t  l a r g e  i n  the  form of  inc reased  t ax  r a t e s .  

In t h i s  r ega rd ,  i t  i s  s i g n i f i c a n t  t o  note  t h a t  t h e  CRBRP w i l l  have a  c o n s t r u c t i o n  c o s t  of c l o s e  
t o  $ 1 . 4  b i l l i o n ,  s o  i t  i s  t h e  p o t e n t i a l  t ax  revenue from proper ty  o f  t h i s  value  which i s  foregone.  
The s t a f f  r ecogn izes  t h a t  p roper ty  t ax  from a f a c i l i t y  of t h i s  value  would c o n s t i t u t e  a  windfa l l  
t o  any but  a  very l a r g e  t ax ing  d i s t r i c t  and permit e i t h e r  ex tens ion  of s e r v i c e s  provided,  o r  
r educ t ion  o f  t ax  r a t e s ,  o r  a  combination of these  choices .  To provide the  most s t a b l e  maintenance 
of t h e  s t a t u s  quo i n  t h e  a r e a ,  an i n - l i e u - o f - t a x  payment would need t o  be of a  l eve l  t h a t  would 
no t  pe r tu rb  e x i s t i n g  t ax  r a t e s  and not  a l t e r  the  e x i s t i n g  u n i t  l eve l  o f  governmental s e r v i c e s .  

4 .5 .5  A e s t h e t i c  

t h e  p l a n t  would be loca ted  i n  a  f a i r l y  i s o l a t e d  p lace  and would be v i s i b l e  t o  the  pub l i c  from only 
a  few vantage p o i n t s .  These po in t s  a r e  mainly from t h e  Ga l l ahe r  Bridge (about  1-1/2  mi les  away), 
and a  few s c a t t e r e d  re s idences  on t h e  oppos i t e  bank o f  the  r i v e r .  

The most n o t i c e a b l e  v i sua l  f e a t u r e  would be t h e  domed r e a c t o r  containment bu i ld ing ,  about  170 
f e e t  t a l l .  The o u t e r  s u r f a c e  would be i n s u l a t e d  and covered with a  su r fac ing  ma te r i a l  harmonizing 
with  o t h e r  bu i ld ing  f i n i s h e s .  

In t h e  opinion o f  t h e  s t a f f ,  t he  CRBRP would no t  form an o b j e c t i o n a b l e  visual  i n t r u s i o n  on t h e  
landscape.  



4.5.6 Dust and Noise 

Dust would be con t ro l led  by water spr ink l ing  on construct ion a reas  and on roads ( E R ,  p. 4 . 1 - l l ) ,  
in  add i t ion  t o  road paving and revegetat ion (Section 4 . 2 . 1 ) .  Blast ing noise would be minimized by 
using small mul t ip le  b l a s t s  ( E R ,  p. 4 .1-3) .  Noise would a l s o  r e s u l t  from operat ing heavy equip- 
ment. A t  0 .5  mile from t h e  s i t e ,  t ruck and rock d r i l l  noise up t o  64 dBA would exceed the  55 dBA 
threshold ,  a s  a  day-long average, f o r  outdoor annoyance ( E P A ,  1974). A t  1  mile the threshold 
would be exceeded only by t h e  rock d r i l l  a t  58 dBA, during excavation and f i n i s h i n g .  Noise would 
be muffled by surrounding f o r e s t .  The s t a f f ' s  opinion i s  t h a t  dust  and noise and o ther  poten- 
t i a l l y  adverse e f f e c t s  from b l a s t i n g  and heavy equipment would have minor adverse e f f e c t s  and they 
would be experienced only by the  few res iden ts  immediately south of the r i v e r .  

4.6 MEASURES A N D  CONTROLS TO LIMIT ADVERSE EFFECTS DLIRING CONSTRUCTION 

4.6.1 Appl ican t ' s  Commitments 

The following summarizes commitments made by the  app l ican t  to  l i m i t  adverse e f f e c t s  during con- 
s t r u c t i o n .  

4.6.1.1 From t h e  E R ,  Sect ions 4 and 6 .1 .1 .2 .1 ;  Buhl, September 24, 1976 

1 ) Open burning would conform t o  S t a t e  and Federal a i r  pol l u t i o n  requirements. 

2 )  Ash and o t h e r  inorganic waste would be buried about 3 f e e t .  The graded sur face  would 
be seeded with appropr ia te  vegetat ion t o  prevent s o i l  erosion.  

3 )  Blast ing would be r e s t r i c t e d  t o  small mu1 t i p l e  charges over a  4-month period. 

4 )  Depth of t h e  borrow p i t  would not exceed 25 f e e t  and the s i d e s ,  a  2  t o  1 s lope ( h o r i -  
zontal t o  v e r t i c a l  ) .  Encroachment upon the Hensley Cemetery and t h e  Indian Mound 
would be avoided. Reclamation would cons i s t  of grading, returning topsoi l  and seeding 
na t ive  grasses  and forbs .  

5 )  In cons t ruc t ing  t h e  barge-unloading f a c i l i t y ,  r i v e r  s i  1 t a t i o n  would be control led by 
doing major cons t ruc t ion  elements in  sequence. 

6 )  Disposal of cons t ruc t ion  chemicals would be in  accordance with app l icab le  regu la t ions  
Control of waste o i l  would be supervised.  Treatment would be given s o l i d  and l iqu id  
wastes from shop, machinery r e p a i r ,  and cleanup a reas .  

7 )  Garbage from the  p l a n t a n d  transmission l i n e  construct ion would not  be burned. I t  
would be discarded by a  l icensed cont rac tor  in regulated disposal  f a c i l i t i e s .  

8 )  Treated s a n i t a r y  wastewater discharged t o  the  r i v e r  would meet s tandards of the  
Tennessee Department of Public Health. Chemical t o i l e t s  would be used in remote 
a r e a s ,  with approved disposal of wastes. 

9 )  General erosion control  would c o n s i s t  of l eve l ing  r u t t e d  a r e a s ,  maintaining contours 
where poss ib le ,  leaving t r e e  s tands where possible  in  the  p lan t  construct ion a r e a ,  
cons t ruc t ing  drainage d i tches  a t  the  base of s tockpi les  and excavation s lopes ,  r i p -  
rapping major diversion channels where erosive v e l o c i t i e s  a r e  ind ica ted ,  holding up 
drainage water in  s e t t l i n g  basins before discharge t o  the  r i v e r ,  developing a  storm 
drainage system f o r  s i t e  access  roads and spoi l  laydown a r e a s ,  landscaping as  soon as  
cons t ruc t ion  schedules permit,  providing burlap protect ion t o  seeding on s lopes ,  and 
plant ing t r e e s  o r  o ther  appropr ia te  vegetat ion.  

10)  Truck t r a f f i c  would be confined o f f s i t e  t o  es tab l i shed  routes  and, o n s i t e ,  t o  paved 
roads under s t r i c t  control  by a  s e c u r i t y  fo rce .  

11 ) Dust would be control  led by sprinkl  ing roads and construct ion areas  

12)  Exist ing roads and o ther  accesses  a r e  expected t o  meet cons t ruc t ion  and maintenance 
needs f o r  t h e  new transmission l i n e s  ( E R ,  Fig 3.9-2) .  Construction access  roads would 
be res to red  t o  equal o r  b e t t e r  than or ig ina l  condit ion.  

13)  Cheliiicals would no t  be used in c lea r ing  land,  a1 though maintenance of right-of-way may 
involve loca l ized  appl ica t ions  of herbicides.  



14) Dur ing  t ransmiss ion  1  i n e  cons t ruc t i on ,  areas of h i g h  e ros ion  p o t e n t i a l  would be g i v e n  
p r o t e c t i o n  by l i m i t i n g  t h e  use o f  heavy equipment and a t tempt ing  t o  schedule a c t i v i t y  
d u r i n g  favorab le  d r y  weather.  Grading would be done when necessary f o l l o w e d  by d i s c -  
i n g ,  f e r t i l i z i n g ,  and seeding as q u i c k l y  as p r a c t i c a b l e .  

15) A d d i t i o n a l  e r o s i o n  c o n t r o l  d u r i n g  t ransmiss ion  l i n e  c o n s t r u c t i o n  (see 12) would con- 
s i s t  o f  b a c k f i l l i n g  around tower bases immediate ly  a f t e r  e rec t i on ,  and g rad ing  t h e  
r i gh t -o f -way  where necessary, f o l l owed  by f e r t i l i z i n g  and reseeding as q u i c k l y  as 
p r a c t i c a b l e .  

16) Stream d is tu rbance  a t  t ransmiss ion  l i n e  c ross ings  would be c o n t r o l l e d  by r e s t r i c t i n g ,  
c o n s t r u c t i o n  v e h i c l e s  t o  b r idges  and/or stream banks. 

17) Re loca t ion  o f  t h e  t ransmiss ion  l i n e  r o u t e  would be cons idered i n  t h e  event  t h a t  
c u r r e n t  o n s i t e  a rchaeo log ica l  s t u d i e s  r e v e a l  resources o f  va lue i n  t h e  p resen t  r o u t i n g .  
S t a t e  and Federa l  agencies would be consu l ted  as t o  Na t iona l  Reg is te r  e l i g i b i l i t y  o f  
any h i s t o r i c  va lues i d e n t i f i e d  (ER, Sec 3.9.6).  

18) Cons t ruc t i on  would n o t  be done i n  marshland; monument areas; scenic,  r e c r e a t i o n a l  and 
h i s t o r i c  areas; and n a t i o n a l  f o r e s t s .  

19)  A f i r e  p reven t ion  and c o n t r o l  p l a n  would be developed and appl ied.  

20) . S i l t a t i o n  impacts would be reduced by dredging and c o n s t r u c t i n g  behind temporary dams 
a l l  such s t r u c t u r e s  as i n t a k e  channels t h a t  r e q u i r e  d i s t u r b i n g  t h e  s o i l - w a t e r  i n t e r f a c e .  

4.6.1.2 From ER Am I, P a r t  I 1  

1) P r i o r  t o  c o n s t r u c t i o n ,  t h e  c o n s t r u c t i o n  p l a n t  manager would be prov ided w i t h  l o c a t i o n s  
o f  c r i t i c a l  e c o l o g i c a l  elements. On-the-ground inspec t ions  o f  species and community 
l o c a t i o n s  would be made semi-annual ly.  

2) Cons t ruc t i on  of t h e  i n t a k e ,  d ischarge,  and barge f a c i l i t i e s  would be scheduled so as 
t o  m i t i g a t e  environmental  impacts.  

4.6.2 S t a f f  Eva lua t ion  

Based on i t s  rev iew o f  t h e  a n t i c i p a t e d  c o n s t r u c t i o n  a c t i v i t i e s  and t h e  expected environmental  
e f f e c t s  theref rom,  the  s t a f f  concludes t h a t  t h e  measures and c o n t r o l s  committed t o  by the  
a p p l i c a n t ,  as summarized above, are  adequate t o  ensure t h a t  adverse environmental  e f f e c t s  w i l l  
be a t  the minimum p r a c t i c a b l e  l e v e l  w i t h  t h e  f o l l o w i n g  a d d i t i o n a l  p recau t ions :  

a.  The a p p l i c a n t  should  s e t  as ide an approp r ia te  b u f f e r  zone upslope o f  cover  t y p e  
v e g e t a t i o n  32 and 33 on t h e  n o r t h  edge o f  the s i t e  (ER, Sec. 2.7.1.3.4) t o  ensure 
t h e i r  p r e s e r v a t i o n  and p r o t e c t i o n  d u r i n g  t h e  c o n s t r u c t i o n  pe r iod .  

b. Water d ischarged f rom s e t t l i n g  bas ins s h a l l  meet the e f f l u e n t  l i m i t a t i o n s  which are 
promulgated by EPA i n  the  Na t iona l  P o l l u t a n t  Discharge E l i m i n a t i o n  System Permi t  (see 
d r a f t  i n  Appendix H ) .  

c .  Work schedules staggered w i t h  those of o t h e r  p l a n t s  probably  would be needed t o  avo id  
unreasonable congest ion on S ta te  Road 58 i n  Roane County. 

d. I n s t a l l a t i o n  and removal o f  the cofferdams f o r  the  i n t a k e  and the  barge un loading 
f a c i l i t i e s  should  be conducted d u r i n g  the August t o  March p e r i o d  un less t h e r e  i s  
evidence showing t h a t  those a c t i v i t i e s  a t  o t h e r  t imes would n o t  adverse ly  a f f e c t  f i s h  
spawni ilg. 

e .  Loca l  c o s t s  f o r  a d d i t i o n a l  p u b l i c  s e r v i c e s  needed by c o n s t r u c t i o n  workers and o t h e r  
p r o j e c t  personnel and t h e i r  f a m i l i e s  may exceed t h e  l o c a l  b e n e f i t s  f rom the p r o j e c t .  
These cos ts  and b e n e f i t s  should be assessed p e r i o d i c a l l y  by the a p p l i c a n t  t o  determine 
the  need f o r  o f f s e t t i n g  i n - l i e u - o f - t a x  payments. The r e s u l t s  o f  these analyses should  
be made a v a i l a b l e  t o  the  S ta te  and a f f e c t e d  l o c a l  government e n t i t i e s  and n e g o t i a t i o n s  
should  be conducted w i t h  them t o  agree upon f i n a n c i a l  ass is tance and/or o the r  s u i t a b l e  
measures t o  m i t i g a t e  adverse impacts o f  t he  p r o j e c t s .  



5. ENVIRONMENTAL IMPACTS OF PLANT OPERATION 

5.1 LAND USE 

Use o f  t h e  s i t e  f o r  t h e  CRBRP would  be c o n s i s t e n t  w i t h  t h e  p r e s e n t  i n d u s t r i a l  zon ing  f o r  t h e  s i t e  
and a d j a c e n t  l a n d  on t h e  Oak Ridge r e s e r v a t i o n .  D e d i c a t i o n  o f  t h e  l a n d  as a  s i t e  f o r  t h e  p l a n t  
rep resen ts  an improved use o f  t h e  l and ,  wh ich  i s  p r e s e n t l y  f o r e s t e d .  

Resu l t s  o f  t h e  U n i v e r s i t y  o f  Tennessee o n s i t e  a r c h a e o l o g i c a l  i n v e s t i g a t i o n s  w i l l  be made a v a i l a b l e  
t o  t h e  p u b l i c  ( S e c t i o n  2 .3 ) .  I n d i a n  a r t i f a c t s  on t h e  s i t e  a r e  sou th  o f  t h e  proposed p l a n t  and 
would  n o t  be d i s t u r b e d .  Fami l y  members would c o n t i n u e  t o  have access t o  t h e  Hensley Cemetery 
wh ich  i s  a l s o  s o u t h  o f  t h e  p l a n t  l o c a t i o n .  The s t a f f ' s  o p i n i o n  i s  t h a t  p l a n t  o p e r a t i o n  would 
have e s s e n t i a l l y  no impact  upon o t h e r  a r c h a e o l o g i c a l  and c u l t u r a l  va lues s i n c e  they  a re  a t  s u f -  
f i c i e n t  d i s t a n c e s  away. The S t a t e  a r c h a e o l o g i s t ' s  o p i n i o n  i s  t h a t  t h e  a p p l i c a n t  has g i v e n  ade- 
qua te  c o n s i d e r a t i o n  t o  a r c h a e o l o g i c a l  resources.  The S t a t e  H i s t o r i c  P r e s e r v a t i o n  O f f i c e r  concurs  
t h a t  no p r o p e r t i e s  o f  h i s t o r i c  i n t e r e s t  remain  i n  t h e  area (Appendix C ) .  

The p l a n t  would have a n  i n s i g n i f i c a n t  adverse v i s u a l  impact  upon t h e  area.  S t r u c t u r e s  would be 
p a r t i a l l y  v i s i b l e  f r om G a l l a h e r  B r i d g e  and s c a t t e r e d  res idences  sou th  o f  t h e  r i v e r .  B u i l d i n g  
f i n i s h e s  would harmonize w i t h  each o t h e r .  Ridges and h i l l s  wou ld  p r o v i d e  a  n a t u r a l  sc reen ing .  
The impact o f  t h e  c o o l i n g  t ower  plumes i s  d iscussed i n  S e c t i o n  5.3.3.  

Coo l i ng  tower  f o g g i n g  and i c i n g  a r e  expected t o  have i n s i g n i f i c a n t  e f f e c t s  upon l o c a l  t r a n s p o r -  
t a t i o n  r o u t e s  ( S e c t i o n  5 .3 .3) .  C o o l i n g  tower  n o i s e  a t  t h e  2200 f t  minimum e x c l u s i o n  d i s t a n c e  
would  be about  55 dBA (ER, Sec 5 .1 .8 .4) ,  about  equal  t o  t h e  55 dBA t h r e s h o l d ,  as a  day- long 
average, f o r  ou tdoo r  annoyance (EPA, 1974).  There  would be no n o i s e  prob lem i n  t h e  su r round ing  
areas f rom o p e r a t i o n  o f  t h e  p l a n t .  

5.2 WATER USE 

P l a n t  o p e r a t i o n  would r e s u l t  i n  t h e  consumptive use o f  8  c f s  o f  r i v e r  wa te r ,  about  0.2% o f  t h e  
annual average r i v e r  f l o w  r a t e .  Du r i ng  t h e  i n f r e q u e n t  p e r i o d s  o f  no f l o w  ( t h e  most severe  was 
29 days, 10 yea rs  ago) t h e  consumptive use would r e p r e s e n t  we1 1  under 0.1% o f  t h e  c a p a c i t y  o f  t h e  
Watts Bar  Rese rvo i r ,  f o r  a  29-day n o - f l o w  p e r i o d .  The s t a f f ' s  o p i n i o n  i s  t h a t  r i v e r  wa te r  con- 
sumpt ion by t h e  p l a n t  wou ld  r e p r e s e n t  a  sma l l ,  j u s t i f i a b l e  d i v e r s i o n  w i t h  n e g l i g i b l e  e f f e c t  on 
downstream uses i n c l u d i n g  t h e  ORGDP i n t a k e  a t  CRM 14.4. 

The a p p l i c a n t  s t a t e s  t h a t ,  shou ld  t h e  need a r i s e  f o r  any r e g u l a t i o n  o f  Me l ton  H i l l  Dam t h a t  
would r e s u l t  i n  l o n g  p e r i o d s  o f  z e r o  re lease ,  t h e  o p e r a t i o n s  ( o f  CRBRP) would be c o o r d i n a t e d  t o  
meet f l o w  requ i remen ts  a t  t h e  CRBRP s i t e  (Van N o r t ,  29 Mar. 1976, Enc l .  5, p. 3 ) .  No s p e c i f i c  
r equ i remen t  i s  p r e s e n t l y  contempla ted by t h e  s t a f f  i n  v iew o f  t h e  i n s i g n i f i c a n t  impacts  expected 
f rom thermal  and chemica l  d i scha rges  ( S e c t i o n s  5.3.2 and 5 . 4 ) .  The need f o r  such requ i remen ts  
would be cons ide red  aga in  a t  t h e  o p e r a t i n g  l i c e n s e  r e v i e w  s tage  and, i f  found  necessary,  .appro- 
p r i a t e  l i m i t s  on d i scha rges  w i l l  be i n c l u d e d  i n  t h e  Techn i ca l  S p e c S f i c a t i o n s  f o r  p l a n t  o p e r a t i o n  

As d i scussed  i n  S e c t i o n  3.7, s a n i t a r y  sewage d i scha rges  would meet a l l  a p p l i c a b l e  s tanda rds  and 
would  have no s i g n i f i c a n t  e f f e c t  on t h e  r i v e r ' s  wa te r  q u a l i t y .  Chemicals r e l e a s e d  by t h e  p l a n t  
would be d i l u t e d  t o  n e a r  ambient c o n c e n t r a t i o n s  w i t h i n  100 f e e t  o f  t h e  d i scha rge  p o i n t .  Thus, 
t h e  use o f  t h e  r i v e r  f o r  p u b l i c  wa te r  s u p p l i e s  wou ld  n o t  be a f f e c t e d .  ( S e c t i o n  5.4.1).  

The s t a f f ' s  o p i n i o n  i s  t h a t  g roundwater  s u p p l i e s  would n o t  be a f f e c t e d  e i t h e r .  Supp l i es  on t h e  
sou th  s i d e  o f  t h e  r i v e r  wou ld  n o t  be i n f l u e n c e d  by p l a n t  o p e r a t i o n ,  s i n c e  groundwater f l o w  i s  
toward t h e  r i v e r  f r om b o t h  s i d e s .  There would be no w e l l s  and, t h e r e f o r e ,  no consumptive use on 
t h e  s i t e .  L i q u i d  and s o l i d  waste would n o t  be d i scha rged  t o  o n s i t e  l a n d  ( S e c t i o n s  3.6 and 3 .7) ,  
except  f o r  a  smal l  amount o f  c o o l i n g  tower  d r i f t  ( S e c t i o n  5 .3 .3) ,  r e s u l t i n g  i n  no measurable 
e f f e c t  on groundwater.  

P l a n t  o p e r a t i o n  would have no e f f e c t  on f i s h i n g  and n a v i g a t i o n a l  use o f  t h e  r i v e r .  Only 1% o f  
t h e  commercial c a t c h  f rom Wat ts  Ba r  R e s e r v o i r  was taken  w i t h i n  10 m i l e s  o f  t h e  s i t e  i n  1972. 
About one s p o r t  f i s h i n g  p a r t y  p e r  day was observed d u r i n g  t h e  base 1  i n e  m o n i t o r i n g  ( S e c t i o n  2 .7 .2 ) .  
The main channel  i s  n e a r  t h e  o p p o s i t e  sho re  and would n o t  be i n f l u e n c e d  by t h e  p l a n t  ( F i g u r e  3 .13) .  



5.3 HEAT DISSIPATION SYSTEM 

5.3.1 Water I n t a k e  

5.3.1.1 Impingement 

The i n t a k e  system would c o n s i s t  o f  two pe r fo ra ted  p ipes  placed about 2  f t  above the  r i v e r  bottom. 
Each p ipe,  3  f t  i n  d iameter  and 18 ft long ,  would be capable of hand l i ng  the  e n t i r e  p l a n t  water  
requ i rement .  Passage o f  d e b r i s  and aqua t i c  b i o t a  p a s t  the  p ipes  w i l l  be f a c i l i t a t e d  by a l i g n i n g  
t h e  p ipes  w i t h  r i v e r  f l ow .  Several  aspects of t h e  system should h e l p  reduce f i s h  impingement and 
entrapment: 1 )  low i n t a k e  v e l o c i t i e s  (0.3 fps through t h e  p e r f o r a t i o n s  when b o t h  p ipes  are oper- 
a t i n g  o r  0.5 fps  when o n l y  one p i p e  i s  opera t i ng )  t h a t  would be r e l a t i v e l y  un i fo rm due t o  i n t e r n a  
s l e e v i n g  o f  p ipes ;  2 )  c l e a r  escape pathways i n  a l l  d i r e c t i o n s  except d i r e c t l y  i n t o  t h e  p e r f o r a -  
t i o n s  (about  3/8 i n .  d i a . ) ;  3) low approach v e l o c i t i e s  (0.12 fps a t  3/4 i n .  d i s t a n c e ) ;  and 
4) e l i m i n a t i o n  o f  need f o r  t r a s h  racks o r  v e r t i c a l  t r a v e l i n g  screens (ER, Sec 3.4 and 10.2). 

The a b i l i t y  o f  f i s h  t o  m a i n t a i n  t h e i r  p o s i t i o n  i n  water  c u r r e n t s  v a r i e s  w i t h  spec ies,  s i ze ,  wa te r  
temperature, and d i s s o l v e d  oxygen. There a re  t h r e e  types o f  swimming speeds: 1 )  c r u i s i n g  speed - 
main ta ined f o r  hours, 2) susta ined speed - mainta ined f o r  minutes, and 3)  d a r t i n g  speed - s i n g l e  
e f f o r t ,  n o t  susta ined.  F i s h  no rma l l y  use t h e i r  c r u i s i n g  speed f o r  l ong -d i s tance  movement such as 
m i g r a t i o n ,  susta ined speed f o r  locomotion through d i f f i c u l t  areas, and d a r t i n g  speed f o r  feed ing  
o r  escape. F i g u r e  5.1 shows r e l a t i v e  swimming speeds o f  some f i s h  species found i n  C l i n c h  R i v e r  
( B e l l ,  1973). For most f reshwate r  f i s h e s ,  the  d a r t i n g  speed i s  about t e n  t imes t h e  body l e n g t h  
pe r  second (Gray, 1957). A few species have susta ined speeds almost e q u a l l y  f a s t .  Smallmouth 
bass f r y  (Micropterms doZom.ieuil 20-25 mm (0.065-0.08 f t )  long, acc l imated between 5 and 30°C, 
have sus ta ined  speeds rang ing  from 0.16 t o  1.02 f p s  depending on water temperature (Lar imore and 
Ouever, 1968).  S t r i p e d  bass (Morone smatiZus) approx imate ly  25-40 mm (0.08-0.13 f t )  l o n g  can 
m a i n t a i n  themselves i n  c u r r e n t s  o f  1  f p s  (Kerr ,  1953). Based on the  swimmjng speeds o f  w h i t e  
c rapp ie  (Pornozis annuZarisl and channel c a t f i s h  (IctaZurus punctatusl a  maximum approach v e l o c i t y  
o f  0.75 f p s  has been recommended f o r  some power p l a n t s  (Moyer and Raney, 1969). To avo id  s i g n i f i -  
can t  l o s s  o f  organisms through impingement o r  ent ra inment ,  approach v e l o c i t i e s  a t  the water i n t a k e  
g e n e r a l l y  should  n o t  exceed 0.5 f p s  (Jensen, 1974). 

A t  the  p l a n t  on ly  organisms t h a t  cannot w i ths tand  t h e  i n t a k e  c u r r e n t  and t h a t  would n o t  pass 
through 9.5 mm p e r f o r a t i o n s  a re  expected t o  be impinged on the  i n t a k e  p ipe .  Such s u s c e p t i b l e  
organisms would c o n s i s t  ma in l y  o f  f i s h  l a r v a e  and weakened o r  s t ressed  j u v e n i l e  and a d u l t  f i s h .  

The p a u c i t y  o f  data  on the  swimming speeds f o r  t h e  r e l a t i v e l y  l a r g e  number o f  f i s h  spec ies i n  t h e  
v i c i n i t y  p r o h i b i t s  a  q u a n t i t a t i v e  assessment o f  impingement losses. An es t ima te  was made us ing  
the  f o l l o w i n g  conserva t i ve  assumptions: 

Suscepti 'bl e  l a r v a e  and j u v e n i l e s  u n i f o r m l y  d i s t r i b u t e d  throughout  the  water column, 

- A l l  f i s h e s  remain i n  the  r i v e r  throughout t h e i r  per iods o f  s u s c e p t i b i l i t y ,  

- An average low r i v e r  f l o w  o f  4300 c f s  f o r  s p r i n g  and e a r l y  summer months, which would 
tend  t o  concent ra te  suscep t ib le  f i s h e s  t o  maximum densit . ies,  

Maximum i n t a k e  pumping r a t e  o f  22.3 cfs (10,000 gpm), 

Impingement m o r t a l i t i e s  o f  1002, and 

- A l l  s u s c e p t i b l e  f i s h e s  impinged and none en t ra ined .  

Impingement losses a r e  es t ima ted  t o  be 0.5% o f  t h e  s u s c e p t i b l e  f i s h  pass ing the p e r f o r a t e d  p ipes,  
based upon the  p l a n t  water i n t a k e  as a  percentage of t h e  r i v e r  f l o w  a t  the  p l a n t .  The hydro- 
dynamics o f  t h e  p e r f o r a t e d  p ipes  and the low approach v e l o c i t i e s  should  reduce f u r t h e r  t h e  impinge- 
ment losses.  The s t a f f  concludes t h a t  impingement would n o t  be a  problem a t  the CRBRP. 

Since t h e r e  would be no t r a s h  racks and convent iona l  i n t a k e  t r a v e l i n g  screens, t r a s h  rack debr i s  
and screen washings are n o t  a  cons ide ra t i on .  The a p p l i c a n t  s t a t e d  t h a t  the  p e r f o r a t e d  p ipes  would 
be f i t t e d  w i t h  a  back f l u s h  c l e a n i n g  system; back f l u s h i n g  would be done as requ i red .  The a p p l i -  
can t  p lans  a  model s tudy  t o  determine best  methods t o  prevent  i n t e r c e p t i o n  o f  l a r g e  p ieces o f  
d e b r i s .  I f  need f o r  a d e f l e c t i o n  dev ice such as a  p r o t e c t i v e  d o l p h i n  i s  i n d i c a t e d ,  the  s tudy  
would cons ider  movement o f  bottom sediment caused by r i v e r  f low p a s t  the  d e f l e c t i o n  dev ice 
( E R ,  Am I, P a r t  11, C15). 
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FIGURE 5.1 F i s h  Swimming Speeds (Be1 1, 1973) 

A  p o t e n t i a l  p r o b l e l ~ i  w i t h  t h e  i n t a k e  system i s  t h e  c l o g g i n g  o f  i n t a k e s  by t h e  A s i a t i c  c lam 
(Corbiclila). Dead spaces and areas o f  v e r y  l ow  v e l o c i t i e s  w i t h i n  t h e  p e r f o r a t e d  p ipes  may cause 
~ o l ~ b i c u l a ,  l a r v a e  t o  s e t t l e  ou t ,  become a t tached ,  and c l o g  t h e  p ipes .  P a r t i a l  o b s t r u c t i o n  o f  t h e  
p ipes  and p e r f o r a t i o n s  would t end  t o  i n c r e a s e  approach and i n t a k e  v e l o c i t i e s  and t h e  p o t e n t i a l  f o r  
g r e a t e r  i~npingelnent and en t ra inmen t  l osses .  Seconclly, t h e r e  would be an impact assoc ia ted  w i t h  
t h e  c l e a n i n g  o f  t h e  p ipes .  The a p p l i c a n t  i s  i n v e s t i g a t i n g  seve ra l  des ign  f e a t u r e s  t o  p rec lude  any 
p o t e n t i a l  problem: 1 )  c h l o r i n a t i o n  o f  l e a d - i n  p ipes ,  2 )  use o f  a n t i - f o u l i n g  p a i n t  on t h e  p ipes ,  
and 3 )  sc rubb ing  t h e  i n t a k e  p ipes  e i t h e r  i n  p l a c e  o r  r e c o n d i t i o n i n g  them o u t  o f  water .  Normal 
i n t a k e  p i p e  ~ l i a i n tenance  would i n c l u d e  back f l u s h i n g ,  i n - p l a c e  sc rubb ing  by scuba d i v e r ,  and removal  
o f  s e c t i o n s  f o r  m a j o r  r e p a i r .  Du r i ng  t h e  f i r s t  yea r  o f  o p e r a t i o n  a t  l e a s t  one r o u t i n e  i n s p e c t i o n  
o f  t h e  wa te r  i n t a k e  would be made by scuba d i v e r s  ( t imed  f o r  CorbicziZa ' i n f e s t a t i o n s ) .  One o r - m o r e  
s e c t i o n s  o f  t h e  p i p e  would be removed and i nspec ted  (ER, Am I ,  P a r t  11, C17 through C19). The 



s t a f f  concludes t h a t  the appl icant ' s  maintenance plans a r e  adequate t o  prevevt any s ign i f i can t ly  
adverse e f f ec t s .  Technical spec i f ica t ions ,  developed a t  the p lan t  operating l icense s tage ,  woulc 
include monitoring t o  ident i fy  any problem a t  the intake requiring correct ion.  

Entrapment r e su l t s  from the  creat ion of areas within an intake s t ruc tu re  where f i s h  may congregat 
and be denied f r e e  passage t o  other  par t s  of the  r iver .  Since the proposed perforated pipe 
intake design does not require intake forebays or  other  design fea tures  t h a t  could entrap f i s h ,  
entrapment i s  not expected by the  s t a f f .  

5.3.1.2 Entrainment 

Phytoplankton, zooplankton, d r i f t  inver tebra tes ,  ichthyoplankton ( f i sh  eggs and la rvae) ,  and o t h e ~  
organisms incapable of avoiding the intake ve loc i t i e s  and ye t  small enough t o  pass through the  
9.5 mm (3/8 i n . )  pipe perforat ions would be subject  t o  passage through the plant  cooling system' 
(entrainment). Entrained organi sms would be exposed t o  a sudden maximum temperature r i s e  of aboul 
16.7'C (30°F) across the  condensers. In addit ion,  they would experience the physical and chemical 
s t r e s s e s  of pumping and passing through the  cooling tower before return t o  the r i ve r .  Since most 
entrained organisms would be k i l l ed ,  the  s t a f f  assumes 100% mortal i ty f o r  a l l  entrained organisms. 

The applicant  estimated entrainment mor t a l i t i e s  based on the  maximum intake pumping r a t e  of 
22.3 c f s  (10,000 gpm) a s  a percentage ( ~ 0 . 5 % )  of the average monthly summer discharge from 
Melton Hi l l  Dam of 4800 c f s  and the average winter discharge of 5100 c f s  and concluded t h a t  
entrainment losses would not be s igni f icant .  The s t a f f  made an independent analysis  using average 
and low-flow conditions a t  the plant .  Based on average monthly releases from Melton Hill Dam f o r  
the past 10 years ,  average flow i s  about 4800 c f s  and low flow 1000 cfs  unless Melton Hill Dam 
should be shut down. The special  condition (29 days of extended zero discharge) i s  not a n t i c i -  
pated in the  fu tu re ,  but i f  i t  should occur, the applicant  s ta ted  tha t  Melton Hill Dam releases 
would be coordinated t o  meet flow requirements a t  the C R B R P  s i t e  ( E R ,  Sec 2.5.1.3 and Am I ,  
Part 11, C10). 

The entrained phytoplankton, zooplankton, d r i f t  invertebrates and ichthyoplankton a l l  would su f f e r  
about the same r a t e  of mortal i ty.  Based on the f rac t ion  of t o t a l  r i ve r  flow withdrawn by the  
p lan t ,  a t  a r i ve r  flow of 4800 c f s ,  the  average loss would be 0.46% of the entrainable organisms; 
under 1000 c f s  low flow condit ions,  the maximum loss  would be 2.2% ( f o r  assumptions, see 
Tab:e 5 . 1 ) .  

Phytoplankton ne t  weight biomass losses per day based on mean chlorophyll concentration of 
3.6 mg/m3 and a maximum pumping r a t e  of 22.3 c f s  would be 33.0 kglday or  73 lb/day; whereas, under 
minimum pumping r a t e  of 3.7 c f s  (40% load f ac to r )  the minimum operating losses would be 5.4 kg/day 
or  12.0 lb/day. For the  zooplankton organisms the maximum biomass losses would be 435 glday or  
0.96 Ib/day based on biomass dens i t ies  of 539 ug/t ;  whereas, the minimum losses would be 72.0 g/day 
or  0.16 lb/day. Since biomass estimates have not been made fo r  ichthyoplankton, the  number of 
eggs and larvae l o s t  per day were calculated based on maximum densi ty found (0.48/m3) from March 
through August 1974. The maximum and mininium losses would be 26,00O/day and 4500/day, respec- 
t i ve ly .  Note t h a t  out of the 310 ichthyoplankters co l lec ted ,  95% were unidentif ied f i sh  eggs, of 
which a large number may have been spawn of coarse f i sh  whose loss  would not a f f ec t  seriously the 
presently u t i l i z ed  f i shery  resources of the a rea ,  and 5% were larvae (13 clupeidae and 1 percidae) .  

Table 5.1 summarizes the estiriiated ectrainment losses and underlying assumptions. Organisms 
k i l led  in the cooling tower system and returned t o  the r i ve r  may become par t  of the food web. 
That i s  espec ia l ly  t r u e  f o r  phytoplankton because the same amount of primary produced organic 
carbon t h a t  passes through the plant  should s t i l l  be retained within the  food web fo r  the  eco- 
system. The model used t o  predict  entrainment losses assumed uniform dis t r ibu t ion  of en t ra inable  
organisms, which usually i s  not the case in aquatic  ecosystems. Plankton often tend t o  occur in 
patches and many la rva l  f i she s  tend t o  school. Since the minimum depth of the perforated pipes 
from the  water surface would be 8 f t ,  the potential  i s  good fo r  not drawing water from the 
photic zone where concentrations of entrainable organisms may be highest. Oaily ichthyoplankton 
losses r e f l e c t  only the season of a v a i l a b i l i t y ,  usually March through August, and are  not average 
da i l y  losses throughout -the year .  I f  the  fecundity ra tes  of the individual f i sh  species and 
t h e i r  seasonali ty a r e  placed in perspec-tive, average da i ly  numbers l o s t  probably would be very 
low when compared t o  the t o t a l  ava i lab le  in the ecosystem. 

In summary, entrainment losses would be small both as to numbers, 2.2% or  less  of the organisms 
passing by the p lan t ,  and a s  t o  biomass, as  shown in Table 5.1.  The s t a f f  concludes entrainment 
lcsses  would have an insignif ican-t  inlpact on the  aquatic  ecosystem in the v i c in i t y  of the p lan t .  



TABLE 5.1 Summary o f  Es t ima ted  En t ra inmen t  Losses 

Ave. Loss Max. Loss Max. Loss Min.  Loss 
Organ i  sms (%)  ( % )  (Wt. o r  No.) (Wt. o r  No.)  

Phy top lank ton  

Zoop lankton 

0.46 2.2 33.0 kg lday  5.4 kg lday  
(73 l b l d a y )  (12 l b l d a y )  

0.46 2.2 435 g lday  72.0 g lday  
( 0 . 9 6 1 b l d a y )  ( 0 . 1 6 1 b l d a y )  

D r i f t  I n v e r t e b r a t e s  0.46 2.2 - 

I c h t h y o p l a n k t o n  0.46 2 .2  26,00O/day 4500lday 

Assumptions: 

1  ) Organisms s u s c e p t i b l e  t o  en t ra inmen t  a r e  u n i f o r m l y  d i s t r i b u t e d  
th roughou t  t h e  wa te r  column. 

2 )  Average r i v e r  f l o w  o f  4800 c f s  w i t h  l o w - r i v e r  f l o w  o f  1000 c f s ,  

3 )  Maximum pumping r a t e  o f  22.3 c f s  w i t h  minimum r a t e  o f  3.7 c f s ,  

4 )  100% en t ra inmen t  m o r t a l i t i e s ,  

5 )  A l l  s u s c e p t i b l e  organisms a r e  e n t r a i n e d  and none impinged. 

6 )  Pe rcen t  l osses  a r e  based on maximum pumping r a t e  o f  22.3 c f s  w i t h  
average and l ow  r i v e r  f l o w  c o n d i t i o n s .  

7 )  Weight o r  number l o s s e s  a r e  based on maximum and minimum pumping r a t e s .  

5 .3 .2  Water D ischarge 

5.3.2.1 Thermal Plume C h a r a c t e r i s t i c s  

To p r e d i c t  r i v e r  temperature  r i s e  induced by p l a n t  blowdown d i scha rge ,  a  1:12 p h y s i c a l  model was 
c o n s t r u c t e d .  S ince  p e r i o d s  o f  no f l o w  due t o  ze ro  r e l e a s e  f rom M e l t o n  H i l l  Dam would r e s u l t  i n  
t h e  g r e a t e s t  p o t e n t i a l  thermal  impac t  (Sec 2 .5) ,  t h e  i nduced  temperatures  i n  t h e  near  f i e l d  o f  a  
nea r - s tagnan t  ambient  c o n d i t i o n  were measured i n  t h e  model. Four cases were ana lyzed:  two 
t y p i c a l  cases ( w i n t e r  and summer) and w o r s t  cases ( w i n t e r  and summer). Cond i t i ons  a r e  g i v e n  i n  
Tab le  5.2.  

TABLE 5.2 C o n d i t i o n s  f o r  Phys i ca l  Model Cases. 
Jet .  I n i t i a l  - 

-- Ambient River P lan t  Di rcharqe Tcmp 
Hater  F low Pool Atmospheric Olowdown D i f f e r e n t i a l  Je t  Dis tance 
Temp Rate ~ e ~ o r r t y   erati ti on'") Wet ~ i l i b  rn 8lo~down  FIOW(~) a t  Je t  V e l o c i t y  t o  Surface 

Cases (F") (cfs) ( fps)  ( f t  MSL) (OF) [F") ( f p s )  Jet  D ian~e te r  

Winter ,  Typ i ca l  43.9") 5330'" 1.39 736 43.3(') 74.9(C)  2500 5.57 31.0 15.96 7.5 
(JanIFeblMar) 

Sumner. Typ i ca l  65.7") 4777(*) 0.63 741 7 3 . ~ ' ~ )  09.3(" 3210 7.22 23.6 20.68 15.0 
( J u l ~ I A u g l S e p )  

Winter ,  
wo rs t " )  33( f '  o o 735 56.2(9) 79.8(h) 2010 6.26 46.8 17.93 6.0 

(Jan) 

Sumler, 
H o r s t ( j )  7 ~ ' ~ )  0 0 739 71.4(g)  89.6(h) 3280 7.31 11.6 20.94 12.0 

(June) 

ER Table 2.5-5. 
ER F igu re  10.311-2 
ER Table 10.3A-1. 
Er ""- " '  
E l  

< #L?"ne c . 3 - 2 .  

1 Table 3.4-3 
7 C l i n c h  R i ve r  (m 21.6) Data, 6/62-9172 E l  

O u l l  Run Steam P lan t  Oata, 1170-12/73. 
ER F igu re  10.3A-2. Account taken of  coo l i ng  e f f e c t  o f  makeup 
Aswme% rnin16num r i v e ?  teano and maximum wet bu l b  a i r  temo. 
A! 
. . . . . . . . . - ~ 

;sumes nldximunl r i v e r  ten~p and rnaximunl wet bu lb  a i r  temp 

Es t imated r i v e r  sur face areas t h a t  would be encompassed by t h e  i so the rms  a r e  g i v e n  i n  Tab le  5.3. 
T a b l e  5.4 g i v e s  maxinium temperatures  a t  t h e  s u r f a c e  and mid-depth  induced by each o f  t h e  f o u r  
cases. Tab le  5 .5  g i v e s  t h e  es t ima ted  p e r c e n t  o f  r i v e r  c r o s s - s e c t i o n  t h a t  would be occup ied  by  
t h e . 5 " F  and 2°F p l a n t  i so the rms  (ER, Am I ,  P a r t  11, 08 ) .  



(a 1 TABLE 5.3 Es t ima ted  Areas I n s i d e  Su r face  Iso therms 

Area (ac res )  
Iso therms (FO)  

M i x i n g  Cond i t i ons  0.7 1.0 1.2 1.5 2.3 ----- 
T y p i c a l  Cases 

Win te r  
Summer 

H y p o t h e t i c a l  Extreme Cases 

Win te r  
Summer 

- - 

( a )  As determined f rom t h e  Iowa I n s t i t u t e  p h y s i c a l  model 
s tudy  (see ER Tab le  10.3A-5). 

( b )  Es t imated based on e x t r a p o l a t i o n  o f  model plume boundar ies  
t o  ach ieve c l o s u r e  o f  i s o t h e r m  (see ER F i g u r e  10.3A-10). 

TABLE 5.4 P r e d i c t e d  Maximum Temperatures 

Sur face Mid-depth  
Temperature Temperature 

~ n c r e a s e  Temperature ~ n c r e a s e  Temperature 
Case " F  " F  OF " F 

W in te r  

T y p i c  1  ( a )  1 .9  45.8 2.9 46.8 
Wors tpa  4 .8  37.8 5.8 38.8 

Summer 

T y p i c  1  ( a )  1.3 67.0 1.9 67.6 
Worstaa) 0  .8. 78.8 1  . O  79.0 

( a )  See Tab le  5.2 f o r  r i v e r  wa te r  temperature  and f l o w  r a t e ,  and 
temperature  d i f f e r e n t i a l  a t  o u t f a l l  j e t .  

TABLE 5.5 Est imated P a r t  o f  R i v e r  C ross -sec t i on  
Occupied by  5°F and 2°F Iso therms 

Case 5°F I so the rm 2°F I so the rm 

Win te r  

T y p i c a l  ( a )  neg l  i g i  b l  e  l e s s  than 8% 
~ o r s t ( a )  l e s s  than 8% no more than  30% 

Summer 

~ y ~ i c a l ( ~ )  n e g l i g i b l e  l e s s  than 6% 
~ o r s t ( a )  n e g l i g i b l e  n e g l i g i b l e  

( a )  See Tab le  5.2 f o r  r i v e r  wa te r  temperature  
and f l o w  r a t e ,  and temperature  d i f f e r e n t i a l  
a t  o u t f a l l  j e t .  

Based upon p h y s i c a l  model ing  t h e  thermal  change produced by t h e  d i scha rge  would  be sma l l .  A l l  
cases suggest  t h a t  t h e  subnierged p l a n t  j e t  would m i x  r a p i d l y .  Beyond a  s h o r t  d i s t a n c e ,  t h e  heated 
area would ex tend f rom t h e  r i v e r  bot tom t o  t h e  su r face .  V e r t i c a l  m i x i n g  wou ld  progress  so q u i c k l y  
t h a t  a  temperature  r i s e  o f  lnore t han  2°F a t  t h e  sur face would occur  a t  a  maximum o f  250 f t  f rom 
t h e  d i scha rge  p i p e  under h y p o t h e t i c a l  w i n t e r  w o r s t  c o n d i t i o n s .  Model r e s u l t s  a l s o  show t h a t  t h e  



2°F i s o t h e r m  would encompass no more than  30% o f  t h e  r i v e r ' s  c r o s s - s e c t i o n a l  a rea.  I n  eve ry  model 
case t h e  area enc losed a t  t h e  water  s u r f a c e  by t h e  Z°F i s o t h e r m  d i d  n o t  exceed 0 .1  acre .  The 
acreage a l s o  would n o t  be exceeded under des ign  c a p a b i l i t y  o p e r a t i o n  w i t h  d i s c h a r g e  temperatures  a  
few degrees above ambient.  F igu res  5.2 and 5.3 r e p r e s e n t  t h e  thermal  plumes f o r  t y p i c a l  w i n t e r  
and summer c o n d i t i o n s .  The smal l  s i z e s  o f  t h e  plumes a r e  e v i d e n t  (ER, Am I, P a r t  11, D8d). 

SURFACE BOTTOM 

C - -  
: SAND BAR 
- - -- .  

__ -  - '  

: SAND BAR .-- - 1 

- -  - _ 1.25 FO 
-1 .O FO 1.25 F h l . 0 ~ 0  

-- - _ - - - - -  
DISCHARGE POINT 100 200 m DISCHARGE POINT 

SCALE OF FEET 

- - a -  

= 5338 c f s  WA'IER L E V E L  AT L u f f  POOL ELEVATION (735 FEET K S L  ). 

v e l o c i t y  = 1 .39 f p s *  
poo l  e l e v a t i o n  - 736 f t  MSL DISCHARGE JET 

f l o w  5.57 c f s  
v e l o c i t y  15.96 f p s  

* 0.87 fps used i n  h y d r a u l i c  model. temp. d i f f .  = 31.0F0 

FIGURE 5 . 2  Thermal Plumes, W in te r  T y p i c a l  
(ER, Am I, P a r t  11, D8, p  A1-197) 

SURFACE 

- 

BOTTOM _ - -  - - #< 
* 

_ - - - -  
r 
1,SAilO DAR - - -  - - 

~m \.) - - - - WATER L E V E L  AT LOW POOL ELEVATION (735 F E E T  MSL ). 
DISCHARGE J E T  

f l o w  = 4777 c f s  
v e l o c i t y  = 0.63 f p s *  
poo l  e l e v a t i o n  = 741 f t  HSL 

* 0.5 f p s  used i n  h y d r a u l i c  model. 

f l o w  - 7.22 c f s  
v e l o c i t y  - 2 0 . 6 8 f p s  
temp. d i f f .  - 23.6F0 

FIGLIRE 5.3 Thermal Plumes, Summer T y p i c a l  
(ER, Am I ,  P a r t  11, D8, p  A1-198) 



The s t a f f  performed an independent  a n a l y s i s  o f  t h e  submerged thermal  plume u s i n g  a  t h r e e -  
d imens iona l  model (Bacas , 1971 ) .  Three cases were modeled f o r  t h e  purposes of c ross -check ing  
t h e  a p p l i c a n t ' s  p r e d i c t i o n s ,  namely: summer t y p i c a l ,  w i n t e r  t y  i c a l ,  and w i n t e r  wo rs t .  W in te r  
w o r s t  would produce g r e a t e r  change than  summer w o r s t  (Tab le  5.5P. The d a t a  used i n  t h e  p h y s i c a l  
model (Tab le  5.2) were used i n  p r e p a r i n g  t h e  model i n p u t  d a t a  f o r  t h e  t h r e e  cases. As I l l u s -  
t r a t e d  i n  F i g u r e  5.4, t h e  mathemat ica l  model r e s u l t s  show e x c e l l e n t  agreement w i t h  t h e  d a t a  
deve loped from t h e  p h y s i c a l  model s tudy,  f o r  t h e  sumner and w i n t e r  t y p i c a l  c o n d i t i o n s .  t h e  
comparisons f o r  t h e  w i n t e r  w o r s t  cond l  t i o n s  show poor  agreement between mathemat ica l  and p h y s i c a l  
model r e s u l t s ;  t h e  mathemat ica l  model p r e d i c t s  a  more r a p i d  d i l u t i o n .  The gradua l  d i l u t i o n  p r e -  
d i c t e d  by  t h e  p h y s i c a l  model p robab l y  i s  t h e  r e s u l t  of thermal  b u i l d u p  i n  t h e  flume. Thermal 
b u i l d u p  problems commonly occu r  i n  f lume exper iments  u s i n g  r e l a t i v e l y  smal l  c ross- f low v e l o c i t i e s ,  
because o f  t h e  f i n i t e  s i z e  o f  t h e  b a s i n  and t h e  t ime  r e q u i r e d  f o r  t h e  thermal  f i e l d  t o  reach  t h e  
s teady  s t a t e .  Consequent ly t h e  s t a f f  b e l i e v e s  t h a t  t h e  p h y s i c a l  model r e s u l t s  f o r  t h e  w i n t e r  
w o r s t  c o n d i t i o n s  a r e  v e r y  c o n s e r v a t i v e  i n  e s t i m a t i n g  t h e  r a t e  of d i l u t i o n .  Tab le  5.6 p resen ts  
t h e  tempera tu re  d i f f e r e n t i a l s  f o r  t h e  plume c e n t e r l i n e  and t h e  a s s o c i a t e d  volumes p r e d i c t e d  by 
t h e  s t a f f ' s  mathemat ica l  models. 

Based upon t h e  sma l l  s i z e  o f  t h e  thermal  plume ( l e s s  t h a n  200 f t )  and t h e  more than  1.5-mi d i s -  
t ance  between i n t a k e  and d ischarge,  t h e  s t a f f ' s  o p i n i o n  i s  t h a t  r e c i r c u l a t i o n  would n o t  l i k e l y  
occur  even under  ex tended p e r i o d s  o f  no  f l o w  o r  reve rse  f low. R e c i r c u l a t i o n  w i t h  t h e  plume f rom 
t h e  K ings ton  p l a n t ,  9  m i l e s  d i s t a n t ,  would be even l e s s  l i k e l y .  

Thermal 1  i m i t a t i o n s  have been proposed on t h e  CRBRP d i f f u s e r  d i scha rge  as f o l l ows :  "The r e c e i v i n g  
w a t e r  s h a l l  n o t  exceed ( 1 )  a. maximum wa te r  temperature  change o f  3°C (5.4"F) r e l a t i v e  t o  an 
upstream c o n t r o l  p o i n t ,  ( 2 )  a  maximum temperature  o f  30.5"C (86. g°F), and ( 3 )  a  maximum r a t e  o f  
change o f  2°C (3.6"C) p e r  hou r  o u t s i d e  o f  a  m i x i n g  zone which s h a l l  n o t  exceed t h e  dimensions o f  
a  c i r c l e  w i t h  a maximum d iame te r  o f  30.5 meters  (200 f t ) "  (Appendix H, page 3 ) ;  blowdown "d i scha rge  
temperature  s h a l l  n o t  exceed t h e  l o w e s t  temperature  o f  t h e  r e c i r c u l a t i n g  c o o l i n g  wa te r  p r i o r  t o  
t h e  a d d i t i o n  o f  makeup" (Appendix H, page 18 ) .  Based on t h e  r e s u l t s  o f  i t s  hydro thermal  a n a l y s i s ,  
t h e  s t a f f ' s  o p i n i o n  i s  t h a t  t h e  thermal  d i scha rge  w i l l  comply w i t h  these requ i rements .  

5.3.2.2 Thermal Plume E f f e c t s  

There i s  l i t t l e  ev idence t h a t  t h e  p l a n t ' s  thermal  d i scha rge  would have a  measurable e f f e c t  on 
r i v e r  b i o t a .  Even i f  t h e  v e r y  u n r e a l i s t i c  assumption of 100% m o r t a l i t y  i s  made f o r  organisms 
pass ing  th rough  t h e  2.5"C s u r f a c e  i so the rm,  l e s s  t han  8% o f  t h e  b i o t a  pass ing  th rough  t h e  plume 
d u r i n g  w o r s t  case w i n t e r  c o n d i t i o n s  would be l o s t ,  and l e s s  t han  1% f o r  w o r s t  case summer 
c o n d i t i o n s .  Exposure t o  temperature  i nc reases  g r e a t e r  t han  2.5"C would have a  d u r a t i o n  o f  l e s s  
t han  60 seconds. 

Phy top lank ton  would  s u s t a i n  l i t t l e  damage i f  temperatures  do n o t  exceed 34°C (93°F) ( P a t r i c k ,  
1969).  Zoop lankton can s u r v i v e  AT as  h i g h  as 20°C (36°F) (Dav ies ,  1974).  A  temperature  i n c r e a s e  
o f  7.2"C (13°F) produced no harmfu l  e f f e c t s  upon crus taceans and d i p t e r a  l a r v a e  (Markowski, 1959).  
S t o n e f l y ,  c a d d i s f l y  and m a y f l y  l a r v a e  acc l ima ted  t o  10°C. (50°F) showed 96 h r  median t o l e r a n c e  
l i m i t s  r a n g i n g  f rom 21-30°C (70-86°F) (Nebeker, 1968).  Temperatures above 30°C (86°F) a r e  n o t  
s u i t a b l e  f o r  many b e n t h i c  organisms (Jensen, e t  a1 . , 1969).  (Ben th i c  mac ro inve r teb ra tes  c o u l d  
p o t e n t i a l l y  be a f f e c t e d  t o  a  g r e a t e r  degree than o t h e r  organisms because of  t h e i r  extended expo- 
sure  t o  t h e  thermal  plume.) However, t h e  25.6"C (78°F) maximum r i v e r  temperature  recorded i n  t h e  
p l a n t  v i c i n i t y  p l u s  a  AT o f  2.5"C (4.5"F) g i ves  a  p o t e n t i a l  maximum temperature  o f  28.1°C 
(82.6"F),  be1 ow temperatures  r e p o r t e d  harmfu l  f o r  most organisms. 

I c h t h y o p l a n k t o n  g e n e r a l l y  a r e  more s e n s i t i v e  t o  temperature  d i f f e r e n c e s  than most o t h e r  p l a n k t o n i c  
organisms. F i s h  egg temperature  t o l e r a n c e s  a r e  g e n e r a l l y  l ower  t han  those  f o r  f r y  o r  a d u l t s  
( L e v i n ,  e t  a l . ,  1970).  Most f i s h  i n  t h e  p l a n t  v i c i n i t y  have demersal o r  adhes ive  eggs n o r m a l l y  
n o t  d i s t r i b u t e d  i n  t h e  wa te r  column. I c h t h y o p l a n k t o n  presence i n  t h e  r i v e r  i s  seasonal  ( u s u a l l y  
A p r i  1  t h rough  August)  and consequent ly  would n o t  be s u b j e c t  t o  w i n t e r  thermal  regimes. 

F i s h  a r e  a b l e  t o  d e t e c t  and a v o i d  temperature  g r a d i e n t s  i n  b o t h  v e r t i c a l  and h o r i z o n t a l  p lanes 
and g e n e r a l l y  w i  11 a v o i d  l e t h a l  temperatures  (A labas te r ,  1969).  Freshwater  f i s h  can d e t e c t  
temperature  d i f f e r e n c e s  o f  l e s s  t han  1°C (Lev in ,  e t  a l . ,  1970) .  A t  Lake Monona, W I ,  f i s h  avo ided 
a  power p l a n t  t he rma l  d i scha rge  a rea  when temperatures  reached 35°C (98°F);  however, s e v e r a l  
spec ies  o f  f i s h  ma in ta ined  themselves a t  s e l e c t e d  temperatures  w i t h i n  t h e  m i x i n g  zone ( N e i l 1  , 
1970).  The m a j o r i t y  o f  70 Lake Mich igan f i s h  c o l l e c t e d  from a d i scha rge  plume had body tempera- 
t u r e s  l o w e r  t han  t h a t  o f  t h e  d i scha rge  wa te r  ( S p i g a r e l  li, e t  a l . ,  1974).  The i n v e s t i g a t o r s  con- 
c l uded  t h a t  t h e  f i s h  were r e g u l a t i n g  t h e i r  movements between t h e  warm and coo l  areas around t h e  
heated e f f l u e n t  o r  j u s t  r e c e n t l y  had moved i n t o  t h e  heated wa te r  area. Most of t h e  f i s h  f ound  
i n  t h e  C l i n c h  R i v e r  a r e  warm wa te r  spec ies .  The recommended p r o v i s i o n a l  maximum temperatures  
f o r  v a r i o u s  spec ies  o f  warm wa te r  f i s h e s ,  i n c l u d i n g  some found near  t h e  p l a n t ,  a r e  g i ven  i n  
Tab le  5.7. 
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TABLE 5.6 Plume P r e d i c t i o n s  

Summer T y p i c a l  W in te r  T y p i c a l  W in te r  Worst  
V e r t i c a l  Cumula t ive  Cumula t ive  Cumula t ive  
D i s tance  AT Plume Volume AT Plume Volume AT Plume Volume 

f t  -- OF f t 3  OF f t 3  OF f t 3  - 

4.00 24.0 <1.0 31 . O  <1 . O  
4.01 7.3 7.8 6.2 1.3 
4.03 5.4 20.7 4.6 32.8 
4.05 4.5 34.7 4.2 50.6 
4.07 4.1 47.7 3.7 71.3 
4.10 3.7 63.2 3.4 107.1 
4.30 2.6 191 2.6 275 
4.50 2.2 31 2  2.3 425 
4.70 2.2 471 
5.00 1 .8  630 2 .0  775 
6.00 1.7 1400 
7.00 1.3 1790 1.6 1570 
8.00 1.4 2500* 
9.0 1.1 291 0  

12.0 1.0 4570 
14.0 .9  5640* 

*Volume o f  plume when i t  reaches water  su r face .  

< I .  0 
7.6 

19.2 
30.9 
38.3 
56.1 

159.0 
298 
375 
575 

1080 
1630 
21 oo* 

TABLE 5.7 P r o v i s i o n a l  Maximum Temperatures Recommended as Compat ib le  w i t h  t h e  
Wel l -Be ing o f  Var ious  F i s h  and T h e i r  Assoc ia ted  B i o t a  (FWPCA, 1968) 

Maximum We1 1  -Being 
Temperatures (OF) Parameter F i s h  Species 

Growth 

Growth 

c a t f i s h ,  ga r ,  w h i t e  bass, 
b u f f a l o ,  carpsucker ,  g i z z a r d  
shad 

la rgemouth  bass, drum, 
b l u e g i l l ,  c r a p p i e  

84 Growth perch,  wa l l eye ,  sauger 

Spawning , c a t f i s h ,  b u f f a l o ,  g i z z a r d  
Egg Development shad 

Spawning 1  argemouth bass, w h i t e  bass 
Egg Devel opment 

Spawning , w a l l  eye, sauger 
Egg Development 

Tab le  5 . 8  l i s t s  t h e  es t ima ted  e f f e c t s  o f  i n c r e a s i n g  wa te r  temperatures  on t h e  f i s h  community o f  
t h e  Tennessee R i v e r  (Bush e t  a l . ,  1972) .  The C l i n c h  R i v e r  empt ies i n t o  t h e  Tennessee R i v e r  about 
15 m i l e s  below t h e  p l a n t .  Wi th  pro longed exposure t o  32°C (89.6"F),  t h e  temperature  t h a t  seems t o  
be c r i t i c a l  f o r  most o f  t h e  f i s h  spec ies ,  5 1 h f  t h e  f i s h  spec ies  would be expected t o  be l o s t  
f roni  t h e  system. The maximum temperature  p r e d i c t e d  would  be 32.5"C (90.5OF) a t  t h e  p o i n t  o f  
d i scha rge  under extreme c o n d i t i o n s  (no r i v e r  f l o w  and h i g h e s t  wa te r  temperature  and a t ~ n o s p h e r i c  
c o n d i t i o n s ) .  Temperatures l e t h a l  t o  f i s h  p o t e n t i a l l y  cou ld  be reached a t  t h e  e f f l u e n t  d i scha rge  
p o i n t  and i n  t h e  ex t reme ly  smal l  a rea around i t ,  b u t  f i s h  wou ld  need t o  remain i n  t h e  nea r  v i c i n i t y  
o f  t h e  e f f l u e n t  d i scha rge  f o r  an extended p e r i o d  o f  t i m e  b e f o r e  t hey  wou ld  s u f f e r  m o r t a l i t i e s  from 
t h e  e l e v a t e d  temperatures .  T h e i r  a b i l i t y  t o  m a i n t a i n  themselves i n  t h a t  a rea f o r  l o n g  p e r i o d s  i s  
ques t i onab le  because o f  t h e  h i g h  c u r r e n t  v e l o c i t y  (15  f p s )  o f  t h e  p l a n t  d ischarge.  A l t hough  f i s h  
a r e  a t t r a c t e d  t o  t h e  d ischarges o f  thermal  power p l a n t s ,  c r e a t i n g  p r o d u c t i v e  s i t e s  f o r  s p o r t s  
f i s h i n g ,  t h e  smal l  i n c r e a s e  i n  temperature  ove r  a  ve ry  l i m i t e d  area i s  n o t  expected t o  enhance 
s p o r t  f i s h i n g  near  t h e  CRBRP. 



TABLE 5.8 Estimated Effec s of Increasing Water Temperature on the Fish Community of the 
Tennessee R i v e r b )  (Bush e t  a1 . , 1972) 

Species Wl th ln  Species Expected t o  
Pre fe r red  Species I n  Suboptlma be Los t  fm 

Tcmperature Range Temperature Cond l t lons lb )  t h e  System 
'C "F  Z - -- X .- Specles Expected t o  be Los t  f rom the  System 

12 53.6 100 0  0 

Brook t r o u t  

Shovelnose sturgeon, brown t r o u t  

Sk lp ja r l :  h r r r l n l ,  rainhow t r o u t ,  b l t r r  5 u c t ~ r .  
s lnal lmol~th b u f f a l o f i s h .  largen\outh b u f f a l o f i s h .  
h i g h f i n  carpsucker,  carpsucker,  spo t ted  sucker, 
hogsuck.er, s i l v e r  redhorse, shorthead redl lorse. 
r i v e r  redhorse, b lack  redhorse, golden redhorse. 
w h i t e  sucker, longnose dace, w h i t e  bass. wdl leye, 
sauger. l o g  perch, g i l t  d a r t e r .  dusky d a r t e r .  
speck d a r t e r ,  greenside d a r t e r .  Te~~nessee snub- 
nose d a r t e r ,  Johnny d a r t e r ,  g o l d s t r i p e  d a r t e r .  
banded d d r t e r ,  r e d l i n e  d a r t e r ,  s y o t t a i :  d a r t e r .  
Cumberland f a n t a i l  d a r t e r  

S t o n e r o l l e r ,  golden sh iner ,  b lun tnose  minnow. 
r i v e r  chub, b lo tched chub, s p o t f i n  chuS, bigeye 
chub, common sh iner ,  popeye sh iner ,  mimic sh iner .  
Tennessee sh iner ,  s i l v e r  sh iner  

Muskellunge, b l u e  c a t f i s h ,  channel c a t f i s h ,  
f la thead c a t f i s h ,  brown bu l lhead,  stonecat.  
smallmouth bass, b lack  c rapp ie ,  a h i t e  c rapp ie .  
wannouth, longear sun f i sh ,  orangespotted sun- 
f i s h ,  redear sun f i sh  

99 Gizzard shad. t h r e a d f i n  shad, carp. largemouth 
bass, spo t ted  bass, rockbass, b l u e g i l l  

100 U h l t e  streaked k l l l l f i s h  

Ta) Based on p r e f e r r e d  and l e t h a l  temperature data f o r  a d u l t  and j u v e n i l e  f i s h .  Where s p e c i f i c  data f o r  a  species were unava i lab le .  
data from c l o s e l y  r e l a t e d  species were used. 

( b )  The tenlperature range above the p re fe r red  temperature and below the  l e t h a l  temperature, a  range i n  which most spectes o f  f i s h  a r e  
considered stressed. w i t h  adverse e f fec ts  on a c t i v i t y ,  growth and s t r v l v a l  

In summary, the s t a f f  judges the  impacts from the  thermal discharge upon the aqua t ic  b io ta  t o  be 
i n s i g n i f i c a n t .  The highest  isotherm predicted with def inab le  boundaries, 2.5"C (4.5"F),  can 
occur only during t h e  winter  season under no r i v e r  flow condit ions and would encompass ~ 8 %  of 
the  r i v e r ' s  c ross -sec t iona l  area and ~ 0 . 0 1  sur face  acre  of water.  Due t o  the  small s i z e  of t h e  
plume, small r i s e  in  temperatures, small quan t i ty  of water discharged (%5 c f s )  and s h o r t  
exposure time, t h e  impacts from the  thermal discharge would not produce a s i g n i f i c a n t  change on 
the  aqua t ic  ecosystem. 

5 .3 .2 .3  Cold Shock 

Cold shock i s  the thermal s t r e s s  r e s u l t i n g  from a rapid decrease in  temperature t h a t  can occur 
immediately a f t e r  p lan t  shutdown. The,most adverse r e s u l t  of cold shock would occur during the  
winter;when ATS a r e  a t  t h e i r  highest .  Because the small a rea  within t h e  2.5"C isotherm would 
not be a b l e  t o  support  l a rge  numbers of f i s h ,  f i s h  l o s s  i s  un l ike ly  t o  r e s u l t  from i n t e r r u p t i o n  
of heated e f f l u e n t .  

5.3.2.4 Scouring 

The e f f l u e n t  discharge was described in Sect ion 3.4.3. Physical modeling of the  discharge 
demonstrated t h a t  t h e  p lan t  would produce a loca l ized  scour hole. Under the  four  cases analyzed 
t h e  area of t h e  scour hole would be a s  fol lows:  winter  no flow, 7.2 m 2 ;  winter  average 
flow, 8 .4  m 2 ;  summer no flow, 6.4 m 2 ;  and summer average flow 10 m 2 .  The scour hole would 
produce a permanent l o s s  of h a b i t a t  t o  the  benthic  rnacroinvertebrates. However, the  s t a f f  
concludes t h a t  t h e  impact would not  be s i g n i f i c a n t  due t o  the  small a rea  a f f e c t e d .  



5.3.3 Atmospher ic Heat T r a n s f e r  

The v i s i b l e  plume from t h e  c o o l i n g  t ower  p o s s i b l y  c o u l d  ex tend up t o  6  m i l e s  f r om t h e  s i t e  about  
6% o f  t i m e  d u r i n g  p l a n t  ope ra t i on .  However, a  l a r g e  m a j o r i t y  o f  t h e  plumes p robab l y  would ex tend  
no more than  1.5 m i l e s  (ER, Am I, P a r t  11, A2). The 684 MWt (0.61 x  1121 M W ~ )  waste hea t  from 
t h e  c o o l i n g  t ower  would be comparable t o  t h e  waste hea t  f r om t h e  ORGDP (K-25) ' coo l  i n g  towers  
(500 t o  1500 MWt). Hanna (1974a) c a l c u l a t e d  t h a t  t h e  v i s i b l e  plume f rom t h e  K-31 and K-33 mech- 
a n i c a l  d r a f t  towers  a l s o  c o u l d  ex tend  up t o  6  m i l e s .  However, plumes o f  t h a t  l e n g t h  would occu r  
w i t h  a  n a t u r a l  c l o u d  deck and n o t  be v e r y  n o t i c e a b l e .  A t  t h e  K-25 l o c a t i o n ,  t h e  l e n g t h  o f  t h e  
v i s i b l e  plume i s  t y p i c a l l y  100 t o  200 meters  (Hanna, 1974b).  A  t y p i c a l  plume r i s e  range o f  200 
t o  400 meters  shou ld  occu r  f o r  t h e  v a r i o u s  a tmospher ic  s t a b i l i t y  c l asses  (ER, App t o  Sec 10.1). 
Cloud development has been i n i t i a t e d  by  t h e  K-25 c o o l i n g  towers  about 10% o f  t h e  t i m e  (Hanna, 
1974b). On one occas ion,  l i g h t  s n o w f a l l  ex tend ing  many k i l o m e t e r s  downwind o f  t h e  towers  was 
r e p o r t e d  (Cul  kowski  , 1962). 

M a j o r  plume sources i n  t h e  area o f  t h e  p l a n t  i n c l u d e  t h r e e  mechanical  d r a f t  c o o l i n g  towers  a t  K-25 
2.5 m i l e s  from t h e  s i t e ,  and smoke plumes f r o m  t h e  K ings ton  and B u l l  Run steam p l a n t s  9: and 
15 m i l e s  from t h e  s i t e ,  r e s p e c t i v e l y .  A d d i t i o n a l l y ,  v e r y  smal l  plume sources a r e  l o c a t e d  a t  X-10 
and Y-12, on t h e  r e s e r v a t i o n .  The o n l y  i n t e r a c t i o n  of plumes f rom those  sources and t h e  p l a n t  
c o o l i n g  tower  plume would be f rom t h e  K-25 towers.  Only w i t h  a  cons tan t  w ind  f rom t h e  n o r t h e r n  
s e c t o r  coup led w i t h  s t a b l e  atmosphere c o u l d  t h e  K-25 plume reach  l e n g t h s  i n t e r a c t i n g  w i t h  t h e  
plume a t  t h e  s i t e  (ER, Am I, P a r t  11, A1 ) .  Other  sources a r e  e i t h e r  v e r y  smal l  (X-10 and Y-12) 
o r  a t  such g r e a t  d i s t a n c e  and h e i g h t  (K ings ton  and B u l l  Run) above t h e  p l a n t  plume as t o  have 
n e g l i g i b l e  i n t e r a c t i o n .  

The model f o r  c a l c u l a t i n g  plume l e n g t h  f requency employs a  Gaussian equa t i on  f o r  d i s p e r s i o n  o f  
wa te r  vapor  and cons ide rs  plume r i s e s  f o r  va r i ous  s t a b i l i t y  c l asses  (B r i ggs ,  1970 and 1974).  
S i t e  m e t e o r o l o g i c a l  da ta  were used excep t  f o r  h u m i d i t y  d a t a  f rom B u l l  Run, no r thwes t  o f  t h e  s i t e .  
The model g i v e s  c o n s e r v a t i v e  r e s u l t s ,  s p e c i f i c  f o r  t h e  CRBRP c o o l i n g  tower .  

The a p p l i c a n t  es t ima ted  t h a t  f o g g i n g  and p o s s i b l e  i c i n g  c o n d i t i o n s  would occu r  about  11% o f  t h e  
t ime  o r  app rox ima te l y  40 d a y s l y r  (ER, Am I ,  P a r t  11, A4).  Based on t h i s  es t ima te ,  f o g g i n g  con- 
d i t i o n s  c o u l d  o c c u r  a t  d i s t a n c e s  o f  4.5 m i l e s  NE f rom t h e  s i t e  f o r  v e r y  s h o r t  p e r i o d s  o f  t ime .  
S ince  n a t u r a l  f o g g i n g  p robab l y  wou ld  e x i s t  a l r eady ,  t h e  a p p l i c a n t ' s  es t ima tes  a r e  u n r e a l i s t i c a l l y  
h igh .  C a l c u l a t i o n s  o f  f o g g i n g  f o r  t h e  K-25 towers p r e d i c t  t h a t  about 100 e x t r a  hours o f  f o g  pe r  
y e a r  would occu r  a t  d i s t a n c e s  o f  100 t o  200 meters  f r om t h e  towers  when n a t u r a l l y  o c c u r r i n g  r a i n  
o r  f o g  i s  absent  (Hanna, 1974a). No e x t r a  f o g  i s  p r e d i c t e d  under t h e  above c o n d i t i o n s  a t  d i s -  
tances g r e a t e r  t han  2  km. 

Fogging f rom t h e  p l a n t  t ower  p o s s i b l y  c o u l d  have some smal l  e f f e c t  on l o c a l  t r a n s p o r t a t i o n  rou tes .  
Based on da ta  s u p p l i e d  by  t h e  a p p l i c a n t  (ER, Am I, P a r t  11, A4),  t h e  s t a f f  conc luded t h a t  t h e  
p o t e n t i a l  f o r  f o g g i n g  would e x i s t  3.6 h r l y r  and 2 .4  h r / y r  a l ong  I n t e r s t a t e  40 a t  Caney Creek and 
G a l l a h e r  B r i dge ,  r e s p e c t i v e l y .  A d d i t i o n a l l y ,  t h e  p o t e n t i a l  f o r  f o g g i n g  due t o  t h e  p l a n t  tower  
w i l l  e x i s t  2.4 h r / y r  a t  ORNL. M o n i t o r i n g  f o g  and i c e  impact  o f  tower o p e r a t i o n  would be a  p a r t  
o f  t h e  t e c h n i c a l  s p e c i f i c a t i o n s  a t  t he  o p e r a t i n g  l i c e n s e  s tage.  

D r i f t  d e p o s i t i o n  was modeled u s i n g  a  d i f f u s i o n  t y p e  equa t i on  t h a t  i n c l u d e s  t h e  s p a t i a l  r a t e  o f  
change i n  d r o p l e t  c o n c e n t r a t i o n  as a  f u n c t i o n  o f  t h e i r  r a d i i ,  s i z e  changes due t o  evapo ra t i on  o r  
condensat ion ,  chemical  concen t ra t i ons ,  and a tmospher ic  c o n d i t i o n s  (Roffman, e t  a1 . , 1973).  
Plume h e i g h t  c a l c u l a t i o n s  used i n  d r i f t  c a l c u l a t i o n s  accounted f o r  m o i s t u r e  i n  t h e  plume and 
p o s s i b l e  condensat ion  ( ~ a n n a ,  1972).  Data c o l l e c t e d  a t  t h e  s i t e  a long  w i t h  h u m i d i t y  d a t a  f rom 
B u l l  Run were used f o r  i n p u t .  

D r i f t  f rom t h e  c o o l i n g  t ower  would have a  compos i t i on  s i m i l a r  t o  t h a t  o f  t h e  c i r c u l a t i n g  wa te r .  
Based upon o n s i t e  m e t e o r o l o g i c a l  da ta ,  a  c o n s e r v a t i v e  d r i f t  r a t e  o f  0.05%, and a  c o n c e n t r a t i o n  
o f  375 mg/k o f  t o t a l  d i s s o l v e d  s o l i d s  i n  t h e  c i r c u l a t i n g  water ,  wors t -case average d e p o s i t i o n  
wou ld  be about  52 lb/acre/mo, o r  620 l b / a c r e / y r ,  0 . 3  m i l e  t o  t h e  n o r t h e a s t .  Es t imates  o f  t h e  
m i n e r a l  c o n t e n t  o f  l i t t e r - f a l l  range f rom app rox ima te l y  500 I b / a c r e / y r  f o r  cedar g lade  areas t o  
1200 l b / a c r e / y r  f o r  w h i t e  p i n e  p l a n t a t i o n s  (ER, Am I, P a r t  11, 6 1 ) .  Thus t h e  d e p o s i t i o n  f r om 
d r i f t  would add about  t h e  same amount o f  m i n e r a l s  n o r m a l l y  r e t u r n e d  t o  t h e  s o i l  su r face  each 
y e a r  i n  cedar g lade  areas and about  h a l f  t h e  m i n e r a l s  n o r m a l l y  c y c l e d  i n  a  w h i t e  p i n e  p l a n t a t i o n  
t h rough  l i t t e r - f a l l .  No account  was taken  o f  m ine ra l  r u n o f f  and l e a c h i n g  i n  t h e  s o i l  p r o f i l e .  
Both  processes would s u b s t a n t i a l l y  reduce t h e  m ine ra l  q u a n t i t i e s  accumulated i n  t h e  s o i l  f r o m  
d r i f t .  D r i f t  f r o m  t h e  K-25 towers  has been e x t e n s i v e l y  i n v e s t i g a t e d  (Lee, e t  a l . ,  1973, 
Shofner ,  e t  a l . ,  1973, and Hanna, 1974a). A l t hough  t h e  K-25 a rea  towers  have a  r a t h e r  l a r g e  
d r i f t  r a t e  (0.08 t o  0.12%) as  compared t o  t h a t  a n t i c i p a t e d  f o r  t h e  CRBRP tower  (0.005 t o  0.008%) 
and somewhat near  t h e  same c o o l i n g  c a p a c i t y ,  measured e f f e c t s  o f  K-25 c o o l i n g  tower  d r i f t  can be 
used t o  e s t i m a t e  CRBRP d r i f t  e f f e c t s  on vege ta t i on .  Growth o f  tobacco beyond 600 m downwind 
from t h e  tower  base was a lmos t  una f fec ted ,  based upon measur ing l e a f  s i z e s  o f  t h i s  compara t i ve l y  
s e n s i t i v e  p l a n t  ( J a l l o u k ,  e t  a l . ,  1974) .  The s t a f f  conc ludes t h a t  d r i f t  d e p o s i t i o n  f r om t h e  
CRBRP tower  would have no i m p o r t a n t  e f f e c t  on v e g e t a t i o n  o r  fauna. 



There would be no measurable increase in  r a i n f a l l  o r  i c ing  due t o  plant  d r i f t ,  based upon none 
observed from K-25 using s tandard c o l l e c t i o n  devices. 

The s t a f f ' s  opinion i s  t h a t  t h e  impacts from operat ing the  mechanical d r a f t  towers would be 
regarded primari ly  a s  minor a e s t h e t i c  and nuisance f a c t o r s  r a t h e r  than heal th o r  s a f e t y  problems. 

5.4 O T H E R  NONRADIOLOGICAL EFFLUENTS 

5.4.1 Impacts of Chemical Ef f luen ts  

The chemicals t h a t  wil l  be discharged i n  waste water t o  t h e  r i v e r  were discussed i n  Sect ion 3.6. 
Table 3.5 c i t e s  maximum and average ambient concentrat ions of chemicals from neut ra l ized  p lan t  
waste and s a n i t a r y  waste, mass discharge,  and maximum concentrat ions i n  the  r i v e r  under no-flow 
condi t ions .  Under 30-day no r i v e r  flow and maximum ambient chemical concent ra t ions ,  a l l  chemicals 
would be d i l u t e d  t o  near ambient concentrat ions a t  a d i s tance  of 100 f t  from the discharge 
po in t .  Iron would increase by l e s s  than 20 pgla above ambient within t h e  100-f t  rad ius ;  o ther  
chemicals would be much l e s s .  ,The s t a f f ' s  recent ana lys i s  takes i n t o  account t h e  use of a 
second cool ing tower and smaller  cooling water needs (Sect ion 3.3 and 3 .4) .  Under t h e  cur ren t  
p lan t  design and a condi t ion  of no r i v e r  flow and maximum ambient concentrat ions,  discharged 
chemicals would be i n  concentrat ions below those reported a s  tox ic  to  aqua t ic  organisms and 
below concentrat ions found i n  95% of U.S. waters supporting a good mixed f i s h  fauna (McKee & 
Wolf, 1963 and Becker & Thatcher, 1973). The s t a f f  concludes t h a t  discharged chemicals would 
have no adverse e f f e c t  on aqua t ic  b io ta .  

The biocide system was described i n  Sect ion 3.6. Neither f r e e  a v a i l a b l e  ch lor ine  nor combined 
a v a i l a b l e  c h l o r i n e  would be discharged f o r  more than 2 hrlday. The maximum r e l e a s e  of t o t a l  
residual  c h l o r i n e  would not exceed 0.5 myla and the  average would not exceed 0.2 mgla during 
the  2-hr period (Appendix H ,  p. 2 ) .  A t o t a l  ch lor ine  residual  of 0 .2 mgla f o r  2 hours o r  l e s s  per 
day i s  considered acceptable  f o r  warm water f i s h  species  in  t h e  v i c i n i t y  of power p lan t  discharges 
(Brungs, 1973). Because of evaporat ive qua1 i t i e s  of cooling towers, reducing agents  found i n  
c i r c u l a t i n g  water and i n t e r m i t t e n t  discharges involving small a r e a s ,  t h e  s t a f f  concludes t h a t  t h e  
t o t a l  res idua l  ch lor ine  concentrat ions would meet a l l  Federal and S t a t e  regu la t ions  and would not 
have s i g n i f i c a n t  e f f e c t s  upon aqua t ic  b io ta .  

5 .4 .2  San i ta ry  and Other Waste 

The a p p l i c a n t ' s  s a n i t a r y  and o ther  waste systems were described i n  Section 3.7. Based on a 
review of t h e  proposed systems, the  s t a f f  concludes t h a t  impacts from the  s a n i t a r y  and o ther  
waste e f f l u e n t s  would have an i n s i g n i f i c a n t  e f f e c t  upon aqua t ic  b io ta .  The systems a r e  designed 
t o  meet t h e  c r i t e r i a  of t h e  Tennessee Water Q u a l i t y  Control Board. The t rea ted  e f f l u e n t s  
discharged would meet a l l  app l icab le  Federal and S t a t e  regu la t ions .  

P lan t  chemicals would not be discharged on land, except in  cool ing tower d r i f t  (Section 5 .3 .3 ) .  
Sewage s ludge would be trucked f o r  approved disposal o f f s i t e .  Gaseous po l lu tan ts  from emergency 
d iese l  genera tors  and t h e  d iese l  f i r e  pump would be well within SO2, N O x ,  and p a r t i c u l a t e  
l i m i t s .  Tennessee s tandards f o r  nonprocess po l lu tan ts  a r e  based upon a p l a n t ' s  heat input  t o  
one o r  more s t a c k s .  Based upcjn CRBRP's 1.9 mil l ion Btu/hr r e l e a s e ,  the allowable emissions a r e  
more than t h r e e  times expected p lan t  emissions (Section 3.7.2: SO2, 0.8 l b l h r  (maxlmum 2-hr 
average) and p a r t i c u l a t e s ,  0.6 1 b/hr (TN Uept of Public Heal th) .  NO s tandards apply only f o r  
heat outputs  of 250 mil 1 ion B t u / h r  and g r e a t e r .  Standards have not 8een s e t  f o r  nonprocess CO 
emission. The s t a f f ' s  conclusion i s  t h a t  no adverse environmental e f f e c t s  would r e s u l t  from 
operat ion of t h e  d iese l  genera tors  and t h e  f i r e  pump. 

5.5 TRANSMISSION LINES 

I n s i g n i f i c a n t l y  adverse visual  impacts would r e s u l t  from the  3 miles of new l i n e s  on expansions 
of e x i s t i n g  rights-of-way. The l i n e s  would be v i s i b l e  only from s h o r t  d i s tances  along nearby 
highways se rv ing  t h e  i n d u s t r i a l  a rea .  

The appl ican t  plans t o  control  vegetat ion growth by mechanical cu t t ing  every 4 o r  5 years  a t  t h e  
1 - f t  level  and by l imited use of Tordon 10K p e l l e t s ,  hand appl ied t o  occasional stumps (ER Am I ,  
Par t  11, B2). Each year  TVA's herbicide use prac t ices  a r e  submitted t o  the  Federal Working Group 
on Pest  Management f o r  o f f i c i a l  approval.  Protect ive vegetat ion would be maintained along stream 
banks. Af te r  emergency maintenance, r u t t i n g  would be repaired and dis turbed drainage res to red  
(ER Am I ,  P a r t  11, G9). 



The s t a f f  expects  no adverse impacts  from t h e  hand a p p l i c a t i o n  o f  Tordon 10K h e r b i c i d e .  Imnedi -  
a t e l y  a f t e r  c u t t i n g  brush, q u a i l  and o t h e r  species p r e f e r r i n g  open areas would be favored.  As 
t h e  v e g e t a t i o n  grows up, songb i rds  and game b i r d s  wou ld  be favored.  Towards t h e  end o f  t h e  
4- t o  5 -y r  maintenance c y c l e ,  t h e  t a l l  b rush would d i scou rage  t h e  spec ies  p r e f e r r i n g  open areas. 
There would be min imal  impac t  on t h e  46 acres  of  p r e s e n t l y  u n f o r e s t e d  land,  s i n c e  t h e  c o r r i d o r s  
would be ma in ta ined  as an open shrubby area. 

I n  t h e  s t a f f ' s  o p i n i o n ,  t h e  p lanned e r o s i o n  c o n t r o l  p r a c t i c e s  a t  s t ream banks and f o l l o w i n g  
emergency maintenance ( S e c t i o n  3.8) would m in im ize  adverse impacts .  

Ozone ( 0 3 )  can form i n  t h e  a i r  as a  r e s u l t  of  corona d i scha rge  around h igh -vo l t age  t r a n s m i s s i o n  
l i n e s ,  p a r t i c u l a r l y  d u r i n g  wet  weather.  Ozone a l s o  occu rs  n a t u r a l l y ,  produced m a i n l y  by u l t r a -  
v i o l e t  r a d i a t i o n  and l i g h t n i n g  d ischarges.  Ozone i s  a  ma jo r  component o f  photochemical  "smog". 
Ground- leve l  ozone c o n c e n t r a t i o n s  i n  areas d i s t a n t  f r om urban p o l l u t i o n  g e n e r a l l y  range between 
10 and 50 ppb ( p a r t s  p e r  b i l l i o n )  (Oar ley ,  1966; Treshaw, 1970). The Env i ronmenta l  P r o t e c t i o n  
Agency e s t a b l i s h e d  t h e  n a t i o n a l  p r i m a r y  a i r  q u a l i t y  s tanda rd  f o r  o x i d a n t s  as 80 ppb by volume 
(maximum a r i t h m e t i c  mean) f o r  a  1 -h r  c o n c e n t r a t i o n  n o t  t o  be exceeded more than once pe r  y e a r  
(40  CFR 52) .  Ozone i s  known t o  be i n j u r i o u s  t o  v e g e t a t i o n  and animals ( i n c l u d i n g  humans) when 
c o n c e n t r a t i o n s  exceed 50 ppb f o r  pro longed pe r i ods  ( S t e r n ) .  To da te ,  however, t h e r e  i s  no c l e a r  
ev idence t h a t  damage has occu r red  i n  t h e  v i c i n i t y  o f  h i g h - v o l t a g e  t r a n s m i s s i o n  l i n e s .  A n a l y s i s  
a t  two 500-kV t r a n s m i s s i o n  l i n e s  on a  p a r t i c u l a r  day i n  A p r i l  1972 i n d i c a t e d  O 3  c o n c e n t r a t i o n s  
o f  210 ppb a t  t h e  edge o f  t h e  r i g h t - o f - w a y  and 230 ppb a t  t h e  c e n t e r .  "Background" c o n c e n t r a t i o n  
was g i v e n  as 20 ppb. Two months l a t e r ,  measurements a t  t h e  same s i t e ,  a  dep ress ion  about 350 y a r d s  
across ,  i n d i c a t e d  a  "background" ozone c o n c e n t r a t i o n  o f  12 ppb, w i t h  22 ppb a t  t h e  edge o f  t h e  
r i g h t - o f - w a y  and 25 ppb a t  t h e  c e n t e r .  The au tho rs  a t t r i b u t e d  t h e  h i g h  c o n c e n t r a t i o n s  d u r i n g  
A p r i l  t o  a  moderate temperature  i n v e r s i o n  (ORNL-4848, 1972).  Corona e f f e c t s  and ozone p r o d u c t i o n  
a r e  known t o  i nc rease  i n  wet  weather,  wh ich  o f t e n  p r e v a i l s  a t  t h e  CRBRP s i t e ;  however t h e  s t a f f  
a n t i c i p a t e s  no s i g n i f i c a n t  impac t  f r o m  o p e r a t i o n  o f  t h e  161 kV l i n e s .  

Transmiss ion l i n e  o p e r a t i o n  c r e a t e s  p o t e n t i a l  f o r  adverse e f f e c t s  f rom a u d i b l e  no i se ,  corona, 
r a d i o  and t e l e v i s i o n  i n t e r f e r e n c e ,  and e l e c t r o s t a t i c  i n d u c t i o n .  However, exper ience w i t h  161 kV 
l i n e s  on t h e  TVA system shows t h a t  t h e  e f f e c t s  a r e  min imal  (ER, Sec 5 .6 ) .  The s t a f f  expects  
no adverse impacts  hav ing  any s i g n i f i c a n t  consequence. 

5 .6  COMMLINITY IMPACTS 

The socioeconomic impacts  d u r i n g  t h e  o p e r a t i o n a l  phase w i l l  a r i s e  m a i n l y  f r om a b s o r p t i o n  o f  t h e  
o p e r a t i n g  work f o r c e  i n t o  t h e  e x i s t i n g  community. The a p p l i c a n t  es t ima tes  a  p l a n t  o p e r a t i o n s  
f o r c e  o f  about 180 d u r i n g  t h e  demonst ra t ion  p e r i o d  and a  p r o j e c t  o f f i c e  f o r c e  t a p e r i n g  f rom 145 t o  
60. I n  t h e  s t a f f ' s  judgment, a  h i g h e r  f r a c t i o n  of t hese  workers  w i l l  be in-movers t han  f o r  t h e  
c o n s t r u c t i o n  l a b o r  f o r c e  because o f  t h e  s p e c i a l i z e d  n a t u r e  o f  t h e  work.  However, t h e  s t a f f  a l s o  
no tes  t h a t  many o f  these workers  w i l l  have moved i n t o  t h e  area d u r i n g  t h e  c o n s t r u c t i o n  p e r i o d  i n  
o r d e r  t o  beg in  t r a i n i n g ;  hence, t h e i r  i n i t i a l  a r r i v a l  i n  t h e  community would be a  c o n s t r u c t i o n  
phase impact .  

Another  d i s t i n c t i o n  between c o n s t r u c t i o n  phase and demons t ra t i on  phase e f f e c t s  i s  t h e  p robab le  
d i s t r i b u t i o n  o f  t he  in-movers.  Based on t h e  expe r i ence  o f  Oak Ridge-ERDA ope ra t i ons ,  a  sub- 
s t a n t i a l  number o f  p r o f e s s i o n a l  employees e l e c t  t o  l i v e  i n  permanent hous ing i n  t h e  c i t i e s  of  
K n o x v i l l e  and Oak Ridge. I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  t h i s  p a t t e r n  would a l s o  be t r u e  f o r  t h e  
demonst ra t ion  phase workers .  

" I n  o r d e r  t o  determine t h e  combined socioeconomic e f f e c t  o f  t h e  o p e r a t i o n a l  phase w i t h o u t  rega rd  
t o  t h e  f r a c t i o n  o f  in-movers o r  p l a c e  o f  res idence,  t h e  s t a f f  c o n s t r u c t e d  t h e  f o l l o w i n g  
hypo thes i s :  

S i n g l e  a d u l t  workers  120 

M a r r i e d  a d u l t  workers  - 360 

S u b t o t a l  - A d u l t  work f o r ce  480 

Spouses 360 

School aged c h i l d r e n  290 

Nonschool aged dependents - 7 0 

T o t a l  new p o p u l a t i o n  1200 



The a d u l t  work f o r ce  o f  480 d e r i v e s  f rom an average o f  275 p r i m a r y  workers  and 205 s e r v i c e  workers  
( u s i n g  a  m u l t i p l i e r  o f  0 .75) .  T h i s  va lue  i s  i n  t h e  range used by t h e  a p p l i c a n t  f o r  1984 (593)  and 
f o r  1988 (425)  i n  ER Tab les  8.2-1 and 8.2-3.  

The permanent p o p u l a t i o n  a t t r i b u t a b l e  t o  t h e  p r o j e c t  t hus  i s  es t ima ted  t o  be 1200 people,  i n c l u d i n g  
480 wage earners .  The s t a f f  es t ima tes  t h a t  t he  new permanent p o p u l a t i o n  would r e q u i r e  t h e  f a c i l i -  
t i e s  and s e r v i c e s  l i s t e d  i n  Tab le  5.9. New s e r v i c e s  would n o t  be p r o v i d e d  i n  f r a c t i o n a l  q u a n t i t i e s  
as t a b u l a t e d .  Communities g e n e r a l l y  w a i t  u n t i l  s e r v i c e s  a r e  s t r a i n e d  and then  c o r r e c t  i n  quantum 
jumps, p o s s i b l e  o v e r - c o r r e c t i n g  f o r  a  t ime .  

TABLE 5.9 Community Se rv i ces  Requ i red by Permanent Employnient 
( D i r e c t  & Induced) R e s u l t i n g  f rom CRBRP Opera t i on  

S e r v i c e  o r  F a c i l i t y  

School t eache rs  
O the r  schoo l  s t a f f  
H o s p i t a l  beds 
Parks  and p laygrounds 
L i b r a r y  
F i r e  s t a t i o n s  
C i t y  employees 
Water t r ea tmen t  p l a n t  
Sewage t rea tmen t  p l a n t  

F a c t o r  

1 /20 s tuden ts  
1 /60  s tuden ts  
1/475 persons 
1  acre /100 persons 
1/25,000 persons 
1/15,000 persons 
1/75 persons 
60 gpd/person 
60 gpd lperson 

Requi red by  
P o p u l a t i o n  o f  

1200 Persons 

14 teache rs  
5  o t h e r  school  s t a f f  
2.5 h o s p i t a l  beds 
12 ac res  
0.05 l i b r a r y  
0.08 f i r e  s t a t i o n s  
16 c i t y  employees 
72,000 gpd capac i  t y  
72,000 gpd c a p a c i t y  

The p a y r o l l  e f f e c t  o f  t h i s  p o p u l a t i o n  i s  es t ima ted  by t h e  s t a f f  t o  be $46.3 n i i l l i o n  d u r i n g  t h e  
f i v e - y e a r  demons t ra t i on  p e r i o d  (Tab le  4 .8) ,  o f  wh ich  about  $20 m i l  1  i o n  wou ld  f l o w  t o  t h e  l o c a l  
economy. For  t h e  rema in ing  p l a n t  1  i f e ,  t h e  sum of t h e  d i r e c t  and induced p a y r o l l  e f f e c t  would 
be about  $5.3  m i l l  i o n l y r ,  w i t h  about  $2.2 m i l l i o n  f l o w i n g  t o  t h e  l o c a l  economy. (A1 1  d o l l a r s  
a r e  p r e s e n t  va lue .  ) 

5.6.1 Taxes 

The p r o j e c t  would n o t  c o n t r i b u t e  d i r e c t l y  t o  t h e  t a x  base o f  t h e  l o c a l  a rea  th rough  t h e  payment 
o f  p r o p e r t y  ( p l a n t  and l a n d )  taxes.  That  leaves t h r e e  p o s s i b l e  revenue sources by wh ich t h e  
p r o j e c t  would h e l p  meet t h e  i nc reased  p u b l i c  spending l o a d  i n  t h e  l o c a l  area as a  r e s u l t  o f  
o p e r a t i o n  o f  t h e  p r o j e c t :  d i r e c t  and i n d i r e c t  t axes  f rom p a y r o l l  and spending, ERDA i n - l i e u - o f -  
t a x  payments, and PL 81-874 paynients t o  schoo ls .  

Taxes from P a y r o l l  Spending 

The ma jo r  source o f  t a x  revenue genera ted by t h e  p r o j e c t  would b e t h e  Tennessee S t a t e  s a l e s  t a x  
wh ich  i s  l e v i e d  a t  a  r a t e  o f  4.5% on des igna ted  i tems.  Loca l  communit ies can add t o  t h a t  c o l l e c -  
t i o n  an a d d i t i o n a l  1.5% maximum, wh ich i s  r e t u r n e d  t o  c o u n t i e s  and o f t e n  used f o r  school  systems 
suppo r t .  Fo r  example, t h roughou t  Roane County, a  1% l e v y  i s  assessed (excep t  f o r  Harr iman, wh ich  
uses a  1.5% r a t e ) ,  p roduc ing  $775,000 i n  1974, 9.26% o f  t o t a l  coun ty  revenues (Budget,  1974).  
S i m i l a r l y ,  i n  1974, Loudon County c o l l e c t e d  $275,000, 6.4% o f  t o t a l  revenues (Budget,  1975).  

The s t a f f ' s  e s t i m a t e  o f  t h e  p r e s e n t  v a l u e  o f  t h e  t o t a l  s t a t e  s a l e s  t a x  genera ted f rom p a y r o l l  
spending by  t h e  d i r e c t  and secondary workers a s s o c i a t e d  w i t h  o p e r a t i o n  o f  t h e  p l a n t  between 1984 
and 1988 would  be about $875,000. I f  t h e  ~i iaximun r a t e  o f  1.5%is a p p l i e d ,  t h e  p r e s e n t  v a l u e  o f  
t h e  l o c a l  s a l e s  t a x  c o u l d  be about  $290,000. The s t a t e  s a l e s  t a x  v a l u e  i s  d e r i v e d  from t h e  p r e s e n t  



va lue  o f  t h e  t o t a l  p a y r o l l  i n  1983 th rough  1988 (Tab le  4.8) by  assuming 42% of p a y r o l l  spen t  on 
t a x a b l e  i t e m s  and a  t a x  r a t e  of 4.5%. 'The va lue  i s  c o n s i s t e n t  w i t h  t h e  a l lowance by  t h e  I n t e r n a l  
Revenue S e r v i c e  o f  a  $155/yr deduc t i on  f o r  Tennessee s a l e s  t a x  f o r  a  f a m i l y  of 3  w i t h  an 
annual  income of $10,500. 

There would be o t h e r  so:-ces o f  t a x  revenues as a  r e s u l t  o f  t h e  CRBRP p a y r o l l .  Gas taxes,  h o t e l  
and mo te l  p r i v i l e g e  tax ,  c i g a r e t t e  taxes, and l i q u o r  t axes  a r e  examples. The work f o r c e  a l s o  
would make some c o n t r i b u t i o n  t o  t h e  r e a l  e s t a t e  t a x  base e i t h e r  d i r e c t l y  as p r o p e r t y  owners, o r  
i n d i r e c t l y  t h rough  t h e  payment o f  r e n t .  The e f f e c t  o f  r e a l  e s t a t e  t axes  would  depend on how much 
low t a x  base l a n d  i s  conve r ted  t o  h i g h  t a x  base l a n d  by c o n s t r u c t i o n  o f  homes o r  apartments.  The 
t o t a l  va lue  o f  such taxes i s  d i f f i c u l t  t o  e s t i m a t e  because o f  t h e  u n c e r t a i n t y  o f  p r o p e r t y  assess- 
ment i n  t h e  f u t u r e .  

I n -L ieu -o f -Tax  Payments 

The Supreme Cour t  d e c i s i o n  i n  t h e  case o f  McCul loch versus Mary land (1819) f i r m l y  e s t a b l i s h e d  t h e  
immuni ty  o f  t h e  Federa l  Government f rom t a x a t i o n  by t h e  Sta tes .  I n  p r a c t i c e ,  however, t h e  Congress 
has recogn i zed  t h a t  t h e  c r e a t i o n  o f  a  f e d e r a l  p r o j e c t  on l a n d  f o r m e r l y  t a x a b l e  by l o c a l  government 
can c r e a t e  an i n e q u i t y  b y  reduc ing  l o c a l  t a x  base and f e d e r a l  agencies o f t e n  have made some f i n a n -  
c i a l  compensat ion i n  cases such as  t h a t  o f  CRBRP. The Atomic  Energy A c t  o f  1954 and t h e  Atomic 
Energy Community A c t  o f  1955 e s t a b l i s h  t h e  c o n d i t i o n s  f o r  ERDA i n - l i e u - o f - t a x  payments. The 
Tennessee V a l l e y  A u t h o r i t y  A c t  o f  May 18, 1933, e s t a b l i s h e s  a  system o f  payments t o  s t a t e s  and 
l o c a l i t i e s  a f f e c t e d  by  TVA p r o j e c t s .  

I n  t h e  case o f  t h e  CRBRP, ERDA has a u t h o r i z a t i o n  t o  make i n - l i e u - o f - t a x  payments t o  Roane County, 
Anderson County, and t h e  C i t y  o f  Oak Ridge. (See Appendix F.)  TVA, a l t h o u g h  an a p p l i c a n t ,  i s  
immune f rom i n - l i e u - o f - t a x  payments f o r  t h e  CRBRP by v i r t u e  o f  t h e  f a c t  t h a t  TVA i s  n o t  c u r r e n t l y  
an owner of t h e  p r o j e c t .  T h i s  s i t u a t i o n  c o u l d  change d u r i n g  t h e  pos t -demons t ra t i on  p e r i o d  i f  TVA 
t o o k  o v e r  t h e  p l a n t .  

PL 81-874 Payments 

Us ing  an e s t i m a t e  o f  about 42% o f  schoo l  o p e r a t i n g  funds coming f rom l o c a l  sources, an average pe r  
p u p i l  c o s t  o f  $1 thousand l y r ,  and a  PL 81-874 r a t e  o f  45% o f  l o c a l  c o n t r i b u t i o n ,  each p r o j e c t -  
connected p u p i l  c o u l d  r e s u l t  i n  about $190/yr f o r  h i s  schoo l  d i s t r i c t .  I f  55-60% o f  t he  290 schoo l  
aged c h i l d r e n  hypothes ized above f rom b o t h  d i r e c t  and i n d i r e c t  employment were e l i g i b l e  f o r  
PL 81-874 suppo r t ,  t h e  t o t a l  revenue genera ted d u r i n g  t h e  demonst ra t ion  phase would be about 
$32,00O/yr. 

5.7 RADIOLOGICAL IMPACTS 

5.7.1 R a d i o l o g i c a i  Impact  on B i o t a  O the r  Than Man 

5.7.1.1 Exposure Pathways 

The pathways b y  wh ich b i o t a  o t h e r  t han  man may r e c e i v e  r a d i a t i o n  doses i n  t h e  v i c i n i t y  o f  n u c l e a r  
power p l a n t s  a r e  shown i n  F i g u r e  5.5. Two comprehensive r e p o r t s  e x p l a i n  r a d i o a c t i v i t y  i n  t h e  
env i ronment  and these  pathways (NAS-NRC, 1971 ; Carner,  1971).  Depending on t h e  pathway b e i n g  
cons idered,  t e r r e s t r i a l  and a q u a t i c  organisms r e c e i v e  e i t h e r  app rox ima te l y  t h e  same r a d i a t i o n  
doses as man o r  somewhat g r e a t e r  doses. A l t hough  no g u i d e l i n e s  have been e s t a b l i s h e d  t o  s e t  

. accep tab le  l i m i t s  f o r  r a d i a t i o n  exposure t o  spec ies  o t h e r  t han  man, t h e  l i m i t s  e s t a b l i s h e d  f o r  
humans g e n e r a l l y  a r e  agreed t o  be c o n s e r v a t i v e  f o r  o t h e r  spec ies  (Auerbach, 1971). 

5.7.1.2 R a d i o a c t i v i t y  i n  t h e  Environment 

The s t a f f  es t ima ted  t h e  q u a n t i t i e s  and spec ies  of  r a d i o n u c l i d e s  expected t o  be d i scha rged  a n n u a l l y  
by t h e  CRBRP i n  l i q u i d  and gaseous e f f l u e n t s .  The es t ima tes  a re  g i v e n  i n  Tab les  3 .3  and 3.4, 
r e s p e c t i v e l y .  T h e i r  bas i s  i s  d iscussed i n  Sec t i on  3.5. For t h e  d e t e r m i n a t i o n  o f  doses t o  b i o t a  
o t h e r  t han  man, s p e c i f i c  c a l c u l a t i o n s  were made p r i m a r i l y  f o r  t h e  l i q u i d  e f f l u e n t s .  The l i q u i d  
e f f l u e n t  q u a n t i t i t e s ,  when d i l u t e d  i n  t h e  p l a n t ' s  d ischarge,  would produce an average gross  
a c t i v i t y  c o n c e n t r a t i o n ,  e x c l u d i n g  t r i t i u m ,  of 4.8 x p C i / m ~  i n  t h e  p l a n t  d i scha rge  area. 
Under t h e  same c o n d i t i o n s ,  t h e  t r i t i u m  c o n c e n t r a t i o n  wou ld  be 10 pCi/mL. A d d i t i o n a l  d i s c u s s i o n  
conce rn ing  l i q u i d  c i i l u t i o n  i s  presented i n  S e c t i o n  5.7.2. 

Doses t o  t e r r e s t r i a l  animals such as r a b b i t s  o r  deer  due t o  t h e  gaseous e f f l u e n t s  a r e  q u i t e  
s i m i l a r  t o  those c a l c u l a t e d  f o r  man. Fo r  t h i s  reason, b o t h  the  gaseous e f f l u e n t  c o n c e n t r a t i o n s  
a t  l o c a t i o n s  o f  i n t e r e s t  and t h e  dose c a l c u l a t i o n s  f o r  gaseous e f f l u e n t s  a r e  d iscussed i n  d e t a i l  
i n  S e c t i o n  5.7.2. 



GASEOUS EFFLUENTS h 

FIGURE 5.5 Exposure  Pathways t o  B i o t a  O t h e r  t h a n  Man - 



5.7.1.3 Dose Rate Es t ima tes  

The annual  r a d i a t i o n  doses t o  b o t h  a q u a t i c  and t e r r e s t r i a l  b i o t a  were es t ima ted  on t h e  assumption 
o f  c o n s t a n t  c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  a t  a  g i v e n  p o i n t  i n  b o t h  wa te r  and a i r .  R a d i a t i o n  
dose has b o t h  i n t e r n a l  and e x t e r n a l  components ( F i g u r e  5 .5) .  Ex te rna l  components o r i g i n a t e  from 
immersion i n  r a d i o a c t i v e  a i r  and wa te r  and f rom exposure t o  r a d i o a c t i v e  sources on su r faces ,  i n  
d i s t a n t  volumes o f  a i r  and wa te r  and i n  equipment. I n t e r n a l  exposures r e s u l t  f rom i n g e s t i n g  
and b r e a t h i n g  r a d i o a c t i v i t y .  

Doses would  be d e l i v e r e d  t o  a q u a t i c  organisms l i v i n g  i n  t h e  water  c o n t a i n i n g  r a d i o n u c l i d e s  
d i scha rged  f rom t h e  power p l a n t ,  p r i n c i p a l l y  as a  consequence o f  p h y s i o l o g i c a l  mechanisms con- 
c e n t r a t i n g  a  number o f  e lements t h a t  can be p r e s e n t  i n  t h e  aqueous env i ronment .  The e x t e n t  
t o  wh ich  e lements  would be concen t ra ted  i n  f i s h ,  i n v e r t e b r a t e s ,  and a q u a t i c  p l a n t s  upon uptake 
o r  i n g e s t i o n  has been es t ima ted .  Values o f  r e l a t i v e  b i o l o g i c a l  accumula t ion  f a c t o r s  ( r a t i o  o f  
c o n c e n t r a t i o n  o f  n u c l i d e  i n  organisms t o  t h a t  i n  t h e  aqueous environment)  o f  a  number o f  wa te r -  
borne elements f o r  seve ra l  organisms a r e  p r o v i d e d  i n  Tab le  5.10. 

TABLE 5.10 

Elements 

Freshwater  B ioaccumu la t i on  Fac t  

pCi /kg  Organism Per p C i / l i t e r  water  

F i s h  I n v e r t e b r a t e s  Plants - 

4550 91 00 4550 
100 200 500 

100000 20000 500000 
2 1000 1QOOO 

200 2000 4000 
400 90000 10000 
100 3200 1000 

50 200 200 
100 100 50 

2000 10000 20000 
2000 1000 1000 

30 100 500 
25 1000. 5000 

3 7 1000 
30000 100 800 

10 10 1000 
15 5 40 
10 300 2000 
10 300 200 

2 770 200 
3000 1000 100 

1 10 1500 
400 150 100 

15 5 40 
2000 100 500 

4 200 500 
25 1000 5000 

1 1000 4000 
2 5 1000 5000 
2 5 1000 5000 
2 5 1000 5000 
25 1000 5000 
2 5 1000 5000 
25 1000 5000 

1200 10 1200 
10 400 300 

4 100 350 
2 5 1000 5000 
25 1000 5000 

- 
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o r s  

Doses t o  a q u a t i c  p l a n t s  and f i s h  l i v i n g  i n  t h e  d i scha rge  r e g i o n  due t o  water  uptake and i n g e s t i o n  
( i n t e r n a l  exposure) were c a l c u l a t e d  t o  be 4 .1  and 2.1 mrads lyear  r e s p e c t i v e l y  f o r  t h e  p l a n t ' s  
o p e r a t i o n .  The d i scha rge  r e g i o n  c o n c e n t r a t i o n s  were those g i ven  i n  Sec t i on  5.7.1.2 and t h e  s t a f f  
assumed t h a t  t h e  organisms would  spend a l l  o f  t h e  yea r  i n  wa te r  a t  maximum c o n c e n t r a t i o n s .  A l l  
c a l c u l a t e d  doses a r e  based on s tanda rd  models (ICRP-11, WASH-1258). The doses a re  q u i t e  conserva- 
t i v e  s i n c e  t h e  m o b i l e  l i f e  forms a r e  h i g h l y  u n l i k e l y  t o  spend a  s i g n i f i c a n t  p o r t i o n  o f  t h e i r  l i f e  
span i n  t h e  maximum a c t i v i t y  c o n c e n t r a t i o n  o f  t h e  d i scha rge  reg ion .  Both r a d i o a c t i v e  decay and 
a d d i t i o n a l  d i l u t i o n  wou ld  reduce t h e  dose a t  o t h e r  p o i n t s  i n  t h e  r i v e r .  



E x t e r n a l  doses t o  t e r r e s t r i a l  an imals  o t h e r  t han  man a r e  determined on t h e  b a s i s  o f  gaseous 
e f f l u e n t  c o n c e n t r a t i o n s  and d i r e c t  r a d i a t i o n  c o n t r i b u t i o n s  a t  t h e  l o c a t i o n s  where such an ima ls  i n  
t h e  e n v i r o n s  o f  t h e  s t a t i o n  wou ld  r e c e i v e  app rox ima te l y  t h e  same e x t e r n a l  r a d i a t i o n  doses as t hose  
c a l c u l a t e d  f o r  man. F o r  example, a  deer  l i v i n g  a t  t h e  s i t e  boundary i n  t h e  WSW d i r e c t i o n  would 
r e c e i v e  a  whole body dose of 0.37 mrad l yea r  due t o  i m e r s i o n  i n  CRBRP gaseous e f f l u e n t s .  

An e s t i m a t e  can be made f o r  t h e  i n g e s t i o n  dose t o  a  t e r r e s t r i a l  an imal ,  such as a  duck, wh ich  i s  
assumed t o  consume o n l y  a q u a t i c  v e g e t a t i o n  g row ing  i n  t h e  wa te r  i n  t h e  d i s c h a r g e  r e g i o n .  The 
duck i n g e s t i o n  dose was c a l c u l a t e d  t o  be about  6 .4  mrads lyear ,  wh ich  r e p r e s e n t s  an upper l i m i t  
e s t i m a t e  s i n c e  e q u i l i b r i u m  was assumed t o  e x i s t  between t h e  a q u a t i c  organisms and a l l  r a d i o -  
n u c l i d e s  i n  wa te r .  A  n o n e q u i l i b r i u m  c o n d i t i o n  f o r  a  r a d i o n u c l i d e  i n  an a c t u a l  exposure s i t u a t i o n  
wou ld  r e s u l t  i n  a  s m a l l e r  b ioaccumu la t i on  and t h e r e f o r e  a  s m a l l e r  dose f r o m  i n t e r n a l  exposure.  

The l i t e r a t u r e  r e l a t i n g  t o  r a d i a t i o n  e f f e c t s  on organisms i s  e x t e n s i v e ,  bu t  v e r y  few s t u d i e s  have 
been conducted on t h e  e f f e c t s  o f  cont inuous l o w - l e v e l  exposure t o  r a d i a t i o n  f r om i n g e s t e d  r a d i o -  
n u c l i d e s  on n a t u r a l  a q u a t i c  o r  t e r r e s t r i a l  p o p u l a t i o n s .  The most recen t  and p e r t i n e n t  s t u d i e s  
p o i n t  o u t  t h a t ,  w h i l e  t h e  e x i s t e n c e  o f  ex t reme ly  r a d i o s e n s i t i v e  b i o t a  i s  p o s s i b l e  and w h i l e  
i nc reased  r a d i o s e n s i t i v i t y  i n  organisms may r e s u l t  f r om env i ronmenta l  i n t e r a c t i o n s ,  no b i o t a  have 
y e t  been d i s c o v e r e d  t h a t  show a  s e n s i t i v i t y  t o  r a d i a t i o n  exposures as low as those a n t i c i p a t e d  
i n  t h e  a rea  su r round ing  t h e  C l i n c h  R i v e r  p l a n t .  I n  summary, ev idence t o  d a t e  i n d i c a t e s  t h a t  no 
o t h e r  l i v i n g  organisms a r e  v e r y  much more r a d i o s e n s i t i v e  t han  man (NAS-NRC, 1972).  The re fo re ,  
no d e t e c t a b l e  r a d i o l o g i c a l  impact  i s  expected i n  a q u a t i c  b i o t a  o r  t e r r e s t r i a l  mammals as a  r e s u l t  
o f  t h e  q u a n t i t y  o f  r a d i o n u c l i d e s  t o  be r e l e a s e d  i n t o  t h e  r i v e r  and i n t o  t h e  a i r  by t h e  p l a n t .  

5.7.2 R a d i o l o g i c a l  Impact  on Man 

5.7.2.1 Exposure Pathways 

Rou t i ne  o p e r a t i o n  o f  t h e  p l a n t  would r e s u l t  i n  t h e  r e l e a s e  o f  smal l  q u a n t i t i e s  o f  f i s s i o n  and 
a c t i v a t i o n  p r o d u c t s  t o  t h e  environment.  T h i s  e v a l u a t i o n  p rov ides  dose es t ima tes  wh ich can se rve  
as a  b a s i s  f o r  a  d e t e r m i n a t i o n  t h a t  re leases  t o  u n r e s t r i c t e d  areas a r e  as low as p r a c t i c a b l e  i n  
accordance w i t h  10 CFR P a r t  50 and w i t h i n  t h e  l i m i t s  s p e c i f i e d  i n  10 CFR P a r t  20. The s t a f f  
e s t i m a t e d  t h e  p robab le  r a d i o n u c l i d e  re leases  f r o m  t h e  p l a n t  based upon an e v a l u a t i o n  o f  t h e  rad -  
waste system ( S e c t i o n  3 .5 ) .  

E s t i m a t i o n s  were made o f  r a d i a t i o n  doses t o  man a t  and beyond t h e  s i t e  boundary v i a  t he  most 
s i g n i f i c a n t  pathways among those diagrammed i n  F i g u r e  5.6. The c a l c u l a t i o n s  a r e  based on 
c o n s e r v a t i v e  assumptions r e g a r d i n g  t h e  d i l u t i o n s  o f  r a d i o n u c l i d e s  i n  t h e  l i q u i d  d i scha rge  and 
e f f l u e n t  gases, and t h e  use by man o f  t h e  p l a n t  su r round ings .  I n  gene ra l ,  r a d i a t i o n  doses 
c a l c u l a t e d  by t h e  s t a f f  a r e  i n tended  t o  a p p l y  t o  an a d u l t  whose i n g e s t i o n  r a t e s  and usage o f  t h e  
p l a n t  e n v i r o n s  a r e  above average. Where age dependent v a r i a b l e s  r e s u l t i n g  i n  a  s i g n i f i c a n t l y  
h i g h e r  dose t o  a  teen,  c h i l d  o r  i n f a n t  app l y ,  t h e y  a r e  used. S p e c i f i c  persons would  r e c e i v e  
h i g h e r  o r  l o w e r  doses, depending upon t h e i r  ages, l i v i n g  h a b i t s ,  f o o d  p re fe rences ,  and r e c r e a t i o n a l  
a c t i v i t i e s .  

Based on expe r i ence  a t  o p e r a t i n g  l i g h t  wa te r  r e a c t o r s  and t h e  s t a f f ' s  p r e l i m i n a r y  judgment t h a t  
t h e  magni tude o f  occupa t i ona l  r a d i a t i o n  exposures a t  l i q u i d  meta l  b reede r  r e a c t o r s  shou ld  n o t  be 
s u b s t a n t i a l l y  d i f f e r e n t  f r o m  those exper ienced a t  l i g h t  wa te r  r e a c t o r s ,  an e s t i m a t e  was made o f  
t h e  occupa t i ona l  r a d i a t i o n  exposures expected t o  r e s u l t  f r om p l a n t  o p e r a t i o n  ( S e c t i o n  5 .7 .2 .5 ) .  

5 .7 .2 .2  L i q u i d  E f f l u e n t s  

Expected r a d i o n u c l i d e  r e l e a s e s  i n  t h e  l i q u i d  e f f l u e n t  were c a l c u l a t e d  f o r  t h e  p l a n t  and a r e  
l i s t e d  i n  Tab le  3.3.  I n  t h e  immediate v i c i n i t y  o f  t h e  p l a n t  d i scha rge ,  t h e  gross  a c t i v i t y  
c o n c e n t r a t i o n ,  e x c l u s i v e  o f  t r i t i u m ,  i s  e s t i m a t e d  t o  be 4 .8  x  lo- '+ pCi/mL. Under t h e  same 
c o n d i t i o n s  t h e  t r i t i u m  c o n c e n t r a t i o n  wou ld  be 10 pCi/me. 

The n e a r e s t  p o t a b l e  wa te r  i n t a k e  on t h e  C l i n c h  R i v e r  i s  1 .6  m i l e s  downstream o f  t h e  p l a n t  s i t e  
f o r  t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t .  The dose t o  an i n d i v i d u a l  who r e c e i v e s  h a l f  o f  h i s  
w a t e r  f r om t h a t  i n t a k e  was eva lua ted  (Tab le  5.11).  The dose t o  a  h y p o t h e t i c a l  i n d i v i d u a l  who 
r e c e i v e s  h i s  d r i n k i n g  w a t e r  f r o m  t h e  p l a n t  d i scha rge  r e g i o n  was es t ima ted  t o  be 1  mremlyr.  
There a r e  no i r r i g a t i o n  wa te r  i n t a k e s  on t h e  C l i n c h  R i v e r  downstream o f  t h e  p l a n t ,  however, some 
c a t t l e  r e c e i v e  p a r t  o f  t h e i r  d r i n k i n g  wa te r  f r om t h e  r i v e r .  The p o t e n t i a l  doses t o  man f r o m  
i n g e s t i n g  bee f  and m i l k  f r o m  such c a t t l e  were t h e r e f o r e  eva lua ted .  

Other  pathways o f  r e l a t i v e  impor tance i n v o l v e  r e c r e a t i o n a l  use o f  t h e  r i v e r  i n  t h e  v i c i n i t y  o f  
t h e  d i scha rge  zone. P o t e n t i a l  i n d i v i d u a l  doses f rom consuming f i s h  o r  i n v e r t e b r a t e s  caught  i n  
t h e  immediate d i scha rge  a rea  were a l s o  e v a l u a t e d  u s i n g  t h e  b i o l o g i c a l  accumu la t i on  f a c t o r s  l i s t e d  



GASEOUS EFFLUENT 

f'GuRE 5 .6  Pathways o f  R a d i a t i o n  t o  M,, 







































































































Under t h e  c o n d i t i o n s  desc r i bed  above, t h e  s t a f f  concludes t h a t  an a p p r o p r i a t e  u t i l i t y  environme 
would be p rov ided  f o r  achievement o f  t h e  demonst ra t ion  p l a n t  o b j e c t i v e s .  

Conserv ing Non-renewable N a t u r a l  Resources - The s t a f f  r ecogn i zes  t h a t  t h e  CRBRP i s  n o t  des igne 
t o  ach ieve  a  s p e c i f i c  b reed ing  r a t i o  as a  p r imary  goa l ,  b u t  t h e  o b j e c t i v e  o f  demonst ra t ing  t h e  
c o n s e r v a t i o n  o f  non-renewable n a t u r a l  resources i s  t i e d  t o  t h e  b reed ing  c a p a b i l i t i e s  o f  t h e  LMF 
I f  a  s i g n i f i c a n t  number of  b reeder  r e a c t o r s  w i t h  d o u b l i n g  t imes  on t h e  o r d e r  of 10 y e a r s  can be 
b r o u g h t  on l i n e ,  t h e  p l u t o n i u m  so c rea ted  can p r o v i d e  a  source of  energy  whose r a t e  o f  expans io ,  
i s  as g r e a t  as 7% pe r  y e a r .  Even w i t h  l e s s  f a v o r a b l e  d o u b l i n g  t imes ,  however, s i g n i f i c a n t  r e d u ~  
t i o n s  i n  mined uran ium a r e  p o s s i b l e  t h rough  t h e  b reed ing  and use o f  p l u ton ium fue l .  I t  has beel 
es t ima ted ,  f o r  example, t h a t  under a  3-1/2% annual g rowth  r a t e  t h e  i n t r o d u c t i o n  o f  b reeders  w i t 1  
a  d o u b l i n g  t i m e  as l o n g  as 25 yea rs  would save seve ra l  hundred thousand tons  pe r  y e a r  o f  u r a n i u ~  
p r o d u c t i o n  by t h e  y e a r  2010 (Nuc lea r  Eng. I n t ' l  . , J u l y  1975) .  

Development o f  f u e l s  and m a t e r i a l s  f o r  imp rov ing  t h e  b reed ing  r a t i o  i s  be ing  conducted p r i m a r i l :  
under  t h e  LMFBR base techno logy  e f f o r t .  

The s t a f f  b e l i e v e s  t h a t  t h e  c o n t r i b u t i o n  o f  CRBR t o  demons t ra t i ng  t h e  breed ing aspects  o f  LMFBR 
techno logy  w i l l  c o n s i s t  p r i m a r i l y  o f  a  v e r i f i c a t i o n  of p r e o p e r a t i o n a l  c a l c u l a t i o n s  o f  b r e e d i n g  
r a t e s  i n  d i f f e r e n t  r e g i o n s  o f  t h e  co re  and b lanke ts .  Because o f  t h e  l i m i t a t i o n s  o f  exper imenta '  
accuracy ,  i t  i s  d i f f i c u l t  t o  determine these va lues i n  c r i t i c a l  exper iments ,  w h i l e  pu re  c a l c u l a -  
t i o n s  o f  b reed ing  r a t i o  s u f f e r  from i n c o m p l e t e l y  known c r o s s - s e c t i o n s .  Thus, t h e  a c t u a l  o p e r a t '  
o f  t h e  CRBRP f o r  s u s t a i n e d  pe r i ods ,  f o l l owed  by a n a l y s i s  o f  t h e  accumulated b reed ing  p r o d u c t s ,  ' 

t h e  most r e l i a b l e  way t o  v e r i f y  t h e  b reed ing  behav io r  c a l c u l a t e d  f o r  t h e  f i r s t  few y e a r s  of ope1 
a t i o n .  These d e t e r m i n a t i o n s  can produce c o r r e c t i o n s  t o  t h e  c a l c u l a t e d  b reed ing  r a t i o ,  and t h e  
c o r r e c t i o n s  i n  t u r n  can be j u d i c i o u s l y  a p p l i e d  t o  t h e  des ign  o f  o t h e r  (commerc ia l )  b reede r  react  
where t h e  b reed ing  r a t i o  of  t h e  e q u i l i b r i u m  cores  i s  most r e l e v a n t .  I n  o r d e r  f o r  t h e  process t c  
be most v a l i d ,  t h e  n e u t r o n  energy  spectrum and t h e  genera l  c o n f i g u r a t i o n  and compos i t i on  o f  t h e  
demons t ra t i on  r e a c t o r  c o r e  must be s i m i l a r  t o  t h a t  o f  t h e  commercial b reeder  co re  t o  f o l l o w .  I t  

t h e  CRBR t h e r e  i s  a  s i m i l a r i t y  i n  t h e  d i s p o s i t i o n  o f  b l a n k e t s  t o  what i s  expected i n  commercial  
r e a c t o r s ,  b u t  t h e r e  i s  a  ma jo r  d i f f e r e n c e  i n  t h e  c o r e  volume, and i n  t h e  d e t a i l s  o f  c o r e  compo- 
s i t i o n ,  s i n c e  f u t u r e  commercial  r e a c t o r s  a r e  expected t o  ope ra te  w i t h  advanced f u e l s  w i t h  super '  
b reed ing  r a t i o s .  Neve r the less ,  t h e  neu t ron  energy  spectrum o f  t h e  CRBR has t h e  genera l  charac tc  
o f  t h e  f a s t  r e a c t o r s  t o  f o l l o w  and i s  much more s i m i l a r  t o  t h e  spectrum expected i n  commercial  
r e a c t o r s  t han  p rev ious  U.S. f a s t  r e a c t o r s  have been. The CRBR b reed ing  measurements would t he rc  
f o r e  p r o v i d e  u s e f u l  and r e l e v a n t  d a t a  f o r  e v a l u a t i o n  o f  t h e  e x t e n t  o f  b reed ing  i n  l a r g e r  commer- 
c i a l  r e a c t o r s  and t h e  consequent conse rva t i on  of impo r tan t  non-renewable n a t u r a l  r esou rces .  

T im ing  - The d e s i r e d  schedu le  f o r  CRBRP, PLBR, and CBR-1, as deduced by t h e  s t a f f  f r om t h e  Admir 
i s t r a t o r ' s  f i n d i n g s  (see S e c t i o n  8 .1) ,  and f rom t h e  l i c e n s e  a p p l i c a t i o n  (App. A p r i l  7, 1975) i s  
shown app rox ima te l y  i n  F i g u r e  8.1.  The s t a f f  no tes  t h a t  t h i s  schedu le  p rov ides  an o r d e r l y  p r o -  
g r e s s i o n  i n  des ign from CRBRP th rough  t h e  commercial phase, w i t h  t h e  des ign  o f  each r e a c t o r  f o l -  
l o w i n g  t h e  des ign  o f  i t s  p redecessor  w i t h o u t  w a i t i n g  f o r  o p e r a t i n g  exper ience.  The s t a f f   belie^ 
t h a t  t h i s  i s  an advantageous procedure  f o r  d e r i v i n g  b e n e f i t s  from each s t e p  f o r  a p p l i c a t i o n  t o  
l a t e r  s teps ,  and t h a t  t h e  CRBRP f i t s  a p p r o p r i a t e l y  i n t o  t h i s  o r d e r l y  p rog ress ion .  

As i n d i c a t e d  i n  F i g u r e  8.1,  t h e  ERDA A d m i n i s t r a t o r ' s  d e c i s i o n  on c o m m e r c i a l i z a t i o n  o f  t h e  LMFBR 
schedu led t o  be made i n  1986, a f t e r  t h r e e  yea rs  o f  o p e r a t i n g  expe r i ence  w i t h  CRBRP. T h i s  wou ld  
r e q u i r e  a  CRBRP c r i t i c a l i t y  d a t e  i n  1983. S ince t h e  e a r l i e s t  da te  f o r  CRBRP c r i t i c a l i t y  i n  t h e  
l i c e n s e  a p p l i c a t i o n  i s  October 1983, t h e r e  i s  room f o r  o n l y  two months s l i p p a g e  beyond t h e  e a r l i  
e s t  a n t i c i p a t e d  schedu le  w h i l e  s t i l l  meet ing  t h e  1983 date .  However, t h e  s t a f f  no tes  t h a t  s l i p -  
page has a l r e a d y  occu r red  i n  t h e  f r o n t  end of t h e  schedule t o  t h e  e x t e n t  t h a t  a  l i m i t e d  work 
a u t h o r i z a t i o n  p e r m i t t i n g  s i t e  p r e p a r a t i o n  i s  n o t  expected u n t i l  June 1, 1977 (Buhl  , Dec. 29, 197 
F i g .  I ) ,  and even t h i s  d a t e  would be i n  jeopardy  i f  t h e  env i ronmenta l  hea r i ngs  consumed more t i n  
The s t a f f  b e l i e v e s  t h a t  a  r e a l i s t i c  a l lowance f o r  t h e  env i ronmenta l  h e a r i n g  t ime  would move t h e  
es t ima ted  da te  f o r  an LWA d e c i s i o n  t o  no e a r l i e r  t han  J u l y  1977. 

The s t a f f  no tes  t h a t  w i t h  t h e  p o s s i b l e  J u l y  1977 s t a r t  o f  s i t e  p r e p a r a t i o n ,  and w i t h  t h e  c u r r e n t  
a l l o c a t e d  t i m e  pe r i ods  f o r  s i t e  p r e p a r a t i o n ,  c o n s t r u c t i o n  and p r e o p e r a t i o n a l  t e s t i n g  (78 months) 
c r i t i c a l  o p e r a t i o n  would n o t  beg in  b e f o r e  t he  e a r l y  p a r t  o f  1984 (see F i g u r e  9 .4  f o r  a d d i t i o n a l  
schedu le  i n f o r m a t i o n ) .  I f  t h i s  schedule i s  he ld ,  t h e  A d m i n i s t r a t o r ' s  subsequent d e c i s i o n  rega rd  
i n g  c o m m e r c i a l i z a t i o n  wou ld  n o t  be p o s s i b l e  i n  1986 un less  he determined t h a t  l e s s  t han  t h r e e  
yea rs  o f  o p e r a t i n g  expe r i ence  f o r  CRBRP i s  s u f f i c i e n t .  I f  t h e  o p e r a t i n g  expe r i ence  i s  c l e a r  and 
d e f i n i t e ,  some c o n c l u s i o n s  about  eng inee r i ng  des ign,  re1  i a b i l  i t y ,  ma in ta inab i  1  i t y ,  s a f e t y ,  and 
e n v i r o n n ~ e n t a l  and economic a c c e p t a b i l i t y  o f  t h e  CRBRP shou ld  be p o s s i b l e  by 1986, even w i t h o u t  t 
f u l l  t h r e e  y e a r s  o f  o p e r a t i o n  i n  t h e  c u r r e n t  p lan .  The A d m i n i s t r a t o r  a l s o  p o i n t e d  o u t  t h a t  expe 
r i e n c e  i n  t h e  des ign,  component t e s t i n g ,  and t h e  c o n s t r u c t i o n  permi t rev iew  phase o f  PLBR i s  
expected t o  be a v a i l a b l e  a t  t h a t  t ime,  and a l s o  p r e l i m i n a r y  des ign exper ience w i t h  CBR-1. 
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Figure 8.1 Projected Calendar for Fast Reactor Projects 

The s t a f f  recognizes the  u n c e r t a i n t i e s  i n  predict ing t h e  prec i se  time of a milestone so f a r  in  the  
f u t u r e .  The s t a f f  a l s o  recognizes t h a t  i f  a g r e a t e r  commitment of e f f o r t  an3 resources i s  made in 
the  l a t t e r  p a r t  of the schedule t o  make up f o r  s l ippage in the  e a r l y  p a r t ,  i t  i s  s t i l l  poss ib le  t o  
meet t h e  1983 c r i t i c a l i t y  da te .  

The s t a f f  has a l s o  examined whether, i n  l i g h t  of construct ion delays in  the  FFTF p r o j e c t ,  the  pro- 
jected schedule f o r  C R B R  cons t ruc t ion  should be considered achievable. The U.S. General Account- 
ing Office (GAO) has evaluated t h e  s t a t u s  of the  FFTF program (Comptroller General, November 1 5 ,  
1976), including an examination of the  scnedule s l ippage.  The GAO repor t  l i s t s  the  p r inc ipa l  
f a c t o r s  responsible  f o r  the  s l ippage  a s  

- - D i f f i c u l t i e s  i n  e s t a b l i s h i n g  t h e  necessary d i sc ip l ined  engineering approach 

- - Underestimation of technical  complexity in  c e r t a i n  areas  of design 

- - D i f f i c u l t i e s  in  obtaining q u a l i f i e d  personnel 

- - Unexpected rework i n  design and fabr ica t ion  

The G A O  has a l s o  noted in t h e  same repor t  t h a t  E R D A  of-Ficials  a r e  aware of the problems of under- 
taking cons t ruc t ion  and design simultaneously in  FFTF, and t h a t  they plan t o  avoid t h i s  s i t u a t i o n  
on C R B R .  The GAO notes t h a t ,  based on information supplied by E R D A ,  a l l  conceptual and prel iminary 
design and 70% bf f i n a l  design i s  scheduled t o  be completed p r i o r  t o  the  s t a r t  of CRBR cons t ruc t ion .  
The GAO concluded t h a t  i f  these  design schedules a r e  met, the  Clinch River Project  should be ab le  
t o  avoid many of t h e  problenis FFTF experienced. The sta-Ff i s  i n  general agreement with these  
observat ions and conclusions.  

The s t a f f  has s t a t e d  i t s  i n t e n t  t o  reso lve  a l l  niajor s a f e t y  issues r e l a t e d  t o  C R B R P  p r i o r  t o  t h e  
construct ion permit dec i s ion .  The appl ican t  i s  aware of t h e  s t a f f ' s  i n t e n t  and i s  developing t h e  
technical  information t o  support t h e  l i cens ing  review. The s t a f f  bel ieves t h a t  such an approach 
should reduce t h e  l ike l ihood  of t h e  design engineering d i f f i c u l t i e s  encountered in the FFTF. The 
s t a f f  t h e r e f o r e  concludes t h a t  the schedule s l ippages in FFTF need not be dupl icated in  CRBR, and 
t h a t  cons t ruc t ion  and preoperational t e s t i n g  a r e  achievable within the  projected time allowances. 

The s t a f f  a l s o  concludes t h a t  t h e  C R B R P  i s  capable of making subs tan t ia l  con t r ibu t ions  t o  the  
informational needs of the  LMFBR program in a t imely manner, and t h a t  delays which have a l ready  
occurred i n  t h e  schedule wi l l  not necessar i ly  delay the  Administrator 's  proposed decis ion d a t e  on 
conimercialization of t h e  LMFBR concept.  



8 . 4  TECHNICAL ALTERNATIVES TO THE CRBRP 

The s t a f f  has examined whether c e r t a i n  demons t ra t i on  f a c i l i t y  a l t e r n a t i v e s  m i g h t  o f f e r  subs tan  
b e n e f i t s .  The l i s t  o f  a l t e r n a t i v e s  was chosen by t h e  s t a f f  as a  r e s u l t  o f  r e v i e w  of  f a s t  r eac  
l i t e r a t u r e ,  i n c l u d i n g  ERDA-1535, and t h e  numerous comments and suggest ions  t h a t  i t  r e c e i v e d .  
s t a f f  r ega rds  t h e  f o l l o w i n g  a l t e r n a t i v e s  as t h e  most s i g n i f i c a n t  f o r  c o n s i d e r a t i o n :  

( 1  ) Pool t y p e  r e a c t o r s ,  

( 2 )  Advanced f u e l s ,  such as ca rb ide ,  n i t r i d e ,  me ta l1  i c  o r  advanced o x i d e  f u e l ,  

( 3 )  A  d i f f e r e n t  s i z e  p l a n t ,  

( 4 )  FFTF r o l e  expanded t o  i n c l u d e  demonst ra t ion ,  

( 5 )  Base- load ing as  a  performance goa l ,  

( 6 )  Fore ign  purchase o f  a  demonst ra t ion  p l a n t  des ign  o r  t echno logy  

8.4.1 Pool Type Reactors  

The two gene r i c  types o f  LMFBRs t h a t  a r e  be ing  developed a t  v a r i o u s  l o c a t i o n s  i n  t h e  w o r l d  a r e  
des igna ted  as t h e  l o o p  and t h e  poo l  ( o r  p o t )  t ypes .  Schematic diagrams o f  t h e  l o o p  and p o o l  t 
a r e  shown i n  F i g u r e  8.2,  taken f rom WASH-1201, p.  209. The d i s c u s s i o n  i n  WASH-1201 i s  c i t e d  a  
t h e  j u s t i f i c a t i o n  f o r  t h e  c h o i c e  o f  t h e  l o o p  concept  f o r  CRBRP (WASH-1535, Vo l .  I, p.  3 .5 -4 ) .  

REACTOR 
VESSEL 

SECONDARY - 
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LOW PRESSURE PUMP 
COVER GAS 
I \ REACTOR 
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Figure 8.2 Pool and Loop Concepts 

Both t h e  l o o p  and poo l  t ypes  a r e  regarded as v i a b l e  cand ida tes  f o r  commercial U.S. LMFBRs (WAS 
1535, V o l .  I, p.  3 .3-4) .  

I n  t h e  l o o p  system, t h e  r e a c t o r  co re  i s  con ta ined  w i t h i n  a  r e l a t i v e l y  smal l  r e a c t o r  vesse l .  T  
p r i m a r y  sodium c o o l a n t  i s  pumped th rough  t h e  vesse l  and i n t o  p i p i n g  t h a t  l eads  t o  i n t e r m e d i a t e  
h e a t  exchangers ( IHX)  l o c a t e d  i n  v a u l t s  e x t e r n a l  t o  t h e  v e s s e l :  FERMI, SEFOR, BN-350 (USSR), 
Rapsodie (France) ,  and Dounreay Fas t  Reactor  (UK) have employed t h e  l o o p  concept .  The German 
demons t ra t i on  p l a n t  SNR-300 and t h e  l a r g e r  SNR-2, t h e  FFTF i n  t h e  U.S., and t h e  Japanese MONJU 
a r e  l o o p  systems. 



I n  t h e  poo l  system, t h e  r e a c t o r  c o n t a i n e r ,  and a l l  o f  t h e  main  p r i m a r y  hea t  t r a n s f e r  equipment, 
i n c l u d i n g  pumps and IHX 's ,  a r e  con ta ined  w i t h i n  a  r e l a t i v e l y  l a r g e  t a n k  wh ich i s  f i l l e d  w i t h  
sodium. Non - rad ioac t i ve  secondary sodium f l ows  o u t  o f  t h e  IHX t o  e x t e r n a l l y  l o c a t e d  steam gen- 
e r a t o r s ,  as i n  t h e  l o o p  system. EBR-11, PFR (UK), and Phenix (France)  a r e  o p e r a t i n g  as poo l  
systems; Super-Phenix, CFR and BN-600 a r e  be ing  designed as poo l  systems. These a r e  i n c l u d e d  i n  
t h e  summary o f  wor ld -w ide f a s t  b reeder  p l a n t s  presented i n  Tab le  8.1.  A  more comple te  t a b u l a t i o n  
i s  g i v e n  i n  WASH-1354. 

I t  i s  c l e a r  t h a t  t h e r e  i s  no w o r l d  consensus as t o  wh ich  t y p e  o f  LMFBR i s  t h e  b e s t  cho i ce .  
S a f e t y ,  o p e r a t i o n a l  and maintenance advantages a r e  c la imed f o r  each system des ign  ( C o m p t r o l l e r  
General ,  May 6, 1976).  

Pool t y p e  r e a c t o r s  a r e  a l l e g e d  t o  have c e r t a i n  i n h e r e n t  s a f e t y  advantages as a  r e s u l t  o f  t h e  
l a r g e  volume o f  p r i m a r y  sodium. One c i t e d  advantage i s  a  g r e a t e r  a b i l i t y  o f  t h e  p r i m a r y  system 
t o  absorb  thermal  t r a n s i e n t s  and decay hea t  w i t h o u t  f o r c e d  c i r c u l a t i o n .  S ince t h e  p r e s s u r i z e d  
p a r t s  o f  t h e  system a r e  surrounded by sodium, i t  i s  v i r t u a l l y  i m p o s s i b l e  f o r  a  sodium l e a k  t o  
uncover  t h e  c o r e  (decay hea t  c o u l d  cause f u e l  m e l t i n g  i f  t h e  c o r e  were uncovered) .  On t h e  o t h e r  
hand, l o o p  t y p e  r e a c t o r s  . o f f e r  t h e  p o s s i b i l i t y  o f  separa te  i n s p e c t i o n  and m a i n t a i n a b i l i t y  o f  t h e  
i n d i v i d u a l  u n i t s  and e a s i e r  a c c e s s i b i l i t y  f o r  maintenance o f  t h e  ( e x t e r n a l )  f u e l  h a n d l i n g  mech- 
anisms. A  poo l  t y p e  r e a c t o r  r e q u i r e s  a d d i t i o n a l  eng inee r i ng  a t t e n t i o n  o v e r  and above development 
o f  t h e  components t o  p r o v i d e  f o r  r e p a i r  and replacement w i t h i n  t h e  p r i m a r y  sodium tank .  

The s t a f f ' s  r e v i e w  o f  t hese  two. concepts has l e d  t o  t h e  c o n c l u s i o n  t h a t  t h e  cho i ce  o f  a  poo l  
des ign  would n o t  p r o v i d e  any s u b s t a n t i a l  advantage. However, one o f  t h e  program goa l s  i s  t o  keep 
b o t h  o p t i o n s  open a t  t h i s  t ime,  and i t  i s  t r u e  t h a t  t h e  i n i t i a l  c h o i c e  o f  l oop  o r  poo l  t ends  t o  
i n f l u e n c e  a  g r e a t  amount o f  t h e  d e t a i l e d  des ign  and eng inee r i ng  i n  t h e  ba lance o f  t h e  p l a n t .  
T h i s  was b rough t  o u t  i n  a  paper  by Schramm (EURFNR-1258) and i s  s u b s t a n t i a t e d  by s u r v e y i n g  t h e  
c u r r e n t  and p a s t  LMFBR des igns.  Loop t ypes  g e n e r a l l y  have e x t e r n a l  f u e l  h a n d l i n g  mechanisms 
based on up t o  t h r e e  e c c e n t r i c  r o t a t i n g  p l u g s  i n  t h e  r e a c t o r  head; t h e y  a l s o  tend t o  use h o t - l e g  
p r i m a r y  pumps w i t h  h i g h e r  v e l o c i t y  o f  t h e  p r imary  sodium i n  t h e  IHX. The poo l  t ypes  use i n t e r n a l  
sweep arms f o r  f u e l  h a n d l i n g  (space and we igh t  r e s t r i c t i o n s  p reven t  t h e  t r i p l e  r o t a t i n g  p l u g  
d e s i g n ) ,  p r i m a r y  pumps a r e  i n  t h e  c o l d  l e g  c i r c u i t ,  and t h e  p r i m a r y  p ressu re  drop i n  t h e  IHX i s  
kep t  low.  Thus, i t  appears t h a t  a  change f rom a  l oop  des ign i n  t h e  demons t ra t i on  phase t o  a  
commercial poo l  des ign,  i f  t h a t  i s  l a t e r  determined t o  be p r e f e r a b l e ,  would r e q u i r e  s u b s t a n t i a l  
new e n g i n e e r i n g  and development.  Neve r the less ,  t h e  s t a f f  no tes  t h a t  such a  changeover would n o t  
be i m p o s s i b l e .  S o v i e t  des igne rs  a r e  unde r tak ing  j u s t  such a  changeover between t h e i r  BN-350 
and BN-600 r e a c t o r s .  Because o f  t h e  U.S. p l a n  o f  deve lop ing d e t a i l e d  base techno logy  p r i o r  t o  
t h e  demons t ra t i on ,  as c o n t r a s t e d  t o  t h e  European approach o f  deve lop ing  each p l a n t  w i t h  l e s s  
emphasis on a  base techno logy  program, i t  may be more d i f f i c u l t  f o r  t h e  U.S. t o  make a  comparable 
change. However, t h e  U.S. i s  n o t  e n t i r e l y  w i t h o u t  poo l  t y p e  exper ience,  t h e  s m a l l e r  EBR-I1 
hav ing  been des igned t h i s  way. The s t a f f ,  t h e r e f o r e ,  a l s o  conc ludes t h a t  t h e  l o o p  cho i ce  f o r  t h e  
CRBR has n o t  i r r e v o c a b l y  commit ted t h e  U.S. program i n  t h a t  d i r e c t i o n .  

8 .4 .2  Advanced Fue l s  

I t  has been suggested t h a t  a l t e r n a t i v e  f u e l s  ( ca rb ide ,  n i t r i d e ,  m e t a l l i c ,  o r  an advanced v e r s i o n  
o f  an o x i d e ) ,  m i g h t  u l t i m a t e l y  be p r e f e r a b l e  t o  t h e  ox ide  f u e l s  f o r  which t h e  major  back log o f  
expe r i ence  e x i s t s  up u n t i l  now. Such ma jo r  m o d i f i c a t i o n s  i n  f u e l  concept  may be r e q u i r e d  t o  
deve lop an e f f i c i e n t  b reeder  w i t h  s h o r t  d o u b l i n g  t ime.  As a  r e s u l t ,  some doubt  has been expressed 
whether r e l e v a n t  expe r i ence  can be o b t a i n e d  f rom c o n s t r u c t i o n  and o p e r a t i o n  o f  o x i d e  breeders  
(Roisman, Sept.  17, 1976) .  However, t h e  advanced f u e l s  a r e  n o t  expected t o  be a v a i l a b l e  i n  t i m e  
f o r  i n i t i a l  use i n  t h e  demons t ra t i on  p l a n t ;  t h e r e f o r e ,  they  a r e  n o t  v i a b l e  a l t e r n a t i v e s  f o r  
c o n s i d e r a t i o n  d u r i n g  t h e  e a r l y  yea rs  o f  t h e  demonst ra t ion .  

The s t a f f  has conc luded t h a t ,  o t h e r  t han  development o f  t h e  f u e l  i t s e l f ,  i n c l u d i n g  i t s  d iame te r ,  
spac ing,  and optimuni sodium v e l o c i t y ,  l i t t l e  would be s u b s t a n t i a l l y  changed th roughou t  t h e  system 
t o  i n t r o d u c e  one o f  t h e  new f u e l s .  Thus, exper ience ga ined on pumps, va l ves ,  p i p i n g ,  hea t  
exchangers,  i n s t r u m e n t s ,  c o n t r o l  sys te~ i is  and o t h e r  aux i  1  i a r y  equipment would remain  r e l e v a n t .  

Exper ience ga ined w i t h  t h e  CRBR w i l l  t h e r e f o r e  be r e l e v a n t  t o  t h e  e v a l u a t i o n  and developnient of  
f u t u r e  r e a c t o r s ,  even i n  t h e  event  o f  a  change i n  f u e l .  The CRBRP f o l l o w s  a  program i n  wh i ch  t h e  
f i r s t  U.S. demons t ra t i on  r e a c t o r  emphasizes t h e  commercial goa l s  o f  r e l i a b i l i t y  and m a i n t a i n a b i l -  
i t y ,  b u t  a l s o  proposes t o  i n c o r p o r a t e  t h e  a b i l i t y  t o  u t i l i z e  advanced f u e l s  i n  t h e  f u t u r e .  



Table  8 . 1  

WORLD-WIDE FAST BREEDER 
REACTOR PLANTS 

Power 
Megawatts Pool o r  I n i t i a l  

Name Count ry  thermal  e l e c t r i c  Loop Opera t i on  

Decommissioned 

Cl ement ine USA 0.025 -- Loop 1946 
Exper imenta l  Breeder  

Reactor -1  USA 1 .02 Loop 1951 
BR-1 /BR-2 USSR 0.1 - - LOOP 1956 
LAMPRE USA 1 - - Loop 1961 
Fermi USA 200 60.9 Loop 1963 
SEFOR USA 2 0 - - Loop 1969 

Operable 

BR-5/BR- 1 oa 
Dounreay F a s t  Reactor  
Exper imenta l  Breeder  

R e a c t o r - I 1  
Rapsodie 
BOR-60 
BN-350 
Pheni  x 
P r o t o t y p e  F a s t  Reactor  

Under Cons t r .  

USSR 
U K 

USA 
France 
USSR 
USSR 
France 
Ll K 

Loop 1 95ga 
Loop 1959 

Pool 1963 
Loop 1 966b 
Loop 1969 
Loop 1972 
Pool 1973 
Pool 1974 

Joy0 Japan 1 O o d  - - Loop 1976 
BN-600 USSR 1470 600 Po01 1978 
F a s t  F l u x  T e s t  F a c i l i t y  USA 400 - - Loop 1979 

Planned 

KNK- I I~  
Prova E lement i  d i  
Coinbusti b i  l e  

SNR-300 
Super-Pheni x 
Monju 
Cl i n c h  R i v e r  Breeder  

Reac to r  
Commercial F a s t  Reactor  
SNR-2 
P r o t o t y p e  Large Breeder  

Reactor  

W .  Germany 58 

I t a l y  140 
W .  ~ e r m a n y ~  770 
France9 2900 
Japan 714 

USA 975 
U I< 3230 
W .  ~ e r m a n ~ ~  5000 

USA 2500 

Loop 

M o d i f i e d  Pool 
Loop 
Pool 
Loop 

Loop 
Pool 
Loop 

Not Decided 

a I n i t i a l l y  opera ted a t  5 megawatt thermal  as BR-5; upgraded t o  BR-10 
(10  megawatt t he rma l )  i n  1973. 

b .  I n i t i a l l y  ope ra ted  a t  20 megawatt thermal ;  power i nc reased  t o  40 megawatt 
thermal  i n  1970 w i t h  "Fo r t i ss in lo "  co re .  

C 
A l s o  produces t h e  e q u i v a l e n t  o f  200 ~negawat t  e l e c t r i c  as process steani f o r  
d e s a l i n a t i o n .  

d ~ o  be ope ra ted  i n i t i a l l y  a t  50 megawatt t he rma l .  

e ~ p e r a t e d  1971 th rough  1974 as a thermal  r e a c t o r ,  KNIC-I . 
r 

T ~ n  c o o p e r a t i o n  w i t h  Be lg ium and the  Ne the r l ands .  

' ~ r i ~ a r t i t e  e f f o r t  of French, German and I t a l i a n  e l e c t r i c  u t i l i t i e s .  



8.4.3 A  D i f f e r e n t  S i z e  P l a n t  

The two m a j o r  f a c t o r s  t h a t  appear t o  govern t h e  s i z e  o f  t h e  demons t ra t i on  p l a n t  are :  

1. E x t r a p o l a t i o n  o f  component s i z e s .  Both  t h e  e x t r a p o l a t i o n s  f rom p r e v i o u s  r e a c t o r s  t o  CRBR 
and t h e  f u t u r e  e x t r a p o l a t i o n s  f rom t h e  CRBR t o  commercial s i z e s  must be cons idered.  

2. T iming.  I f  t h e  i n f o r m a t i o n a l  needs a r e  t o  be met on t h e  p r o j e c t e d  schedule,  cho i ces  must be 
made w i t h i n  t h e  schedu le  r a t h e r  t han  a w a i t  a  l e n g t h y  development p e r i o d .  

Secondary c o n s i d e r a t i o n s ,  such as  t h e  a b i l i t y  t o  p r o v i d e  u s e f u l  da ta  i n  a  u t i l i t y  g r i d ,  proba- 
b i l i t i e s  o f  c o s t  ove r runs ,  and p r o s p e c t  o f  l a t e r  des ign  changes a l s o  a f f e c t  (and a r e  a f f e c t e d  by)  
t h e  c h o i c e  o f  p l a n t  s i z e .  

A  survey has been made o f  t h e  p r i n c i p a l  components whose s i z e  m i g h t  a f f e c t  t h e  demons t ra t i on  
p l a n t  s i z e . *  T a b l e  8 .2  p resen ts  some o f  t h e  r e s u l t s  o f  t h i s  survey w i t h  ERDA's recommendations 
f o r  t h e  s i z e s  o f  demons t ra t i on  p l a n t  components. It shows t h a t  t h e  o v e r a l l  CRBRP ra t i , ng  o f  975 
MWt i s  about  t h e  same f a c t o r  o f  i n c r e a s e  ove r  FFTF as commercial p l a n t s  a r e  expected t o  be 
i nc reased  o v e r  CRBR, i . e . ,  f a c t o r s  o f  about  2.5 i n  each case. 

The s t a f f  n o t e s  f r o m  t h e  t a b l e  t h a t  p e r c e p t i o n s  o f  t a r g e t  o p e r a t i n g  temperatures  a r e  l ower  now 
t h a n  a t  t h e  t i m e  WASH-1201 was prepared i n  1972. The temperatures  o f  t h e  I H X  and t h e  steam gen- 
e r a t o r s  appear t o  have reached a  s teady  l e v e l  i n  FFTF and s t a t e - o f - t h e - a r t  des igns,  w i t h  l i t t l e  
o r  no i n c r e a s e  r e q u i r e d  f o r  demons t ra t i on  o r  commercial des igns.  On t h e  o t h e r  hand, c o n s i d e r a b l e  
s i z e  e x t r a p o l a t i o n ,  and hence p o s s i b l y  development, i s  r e q u i r e d  f o r  p r imary  pumps and heat  
exchangers.  

The a p p l i c a n t ' s  c h o i c e  o f  p l a n t  s i z e  appears reasonab le  because o f  t h e  f o l l o w i n g  p o i n t s :  

1. A  s u b s t a n t i a l l y  s m a l l e r  s i z e  would n o t  p r o v i d e  a  s u i t a b l e  i n t e r m e d i a t e  range f o r  t h e  deve lop-  
ment o f  pumps and va l ves .  The subsequent e x t r a p o l a t i o n  t o  commercial s i z e s  wou ld  be t o o  
g r e a t  a  s t e p  f o r  c o n f i d e n t  p r e d i c t i o n s .  The re fo re ,  any p o s s i b l e  sav ings  i n  t i m e  assoc ia ted  
w i t h  a  s m a l l e r  s i z e d  demons t ra t i on  p l a n t  would be more t h a n  o f f s e t  by a  r e d u c t i o n  i n  a s s i s t -  
ance t o  t h e  c o m m e r c i a l i z a t i o n  d e c i s i o n .  Fur thermore,  t h e  s t a f f  does n o t  b e l i e v e  t h a t  t h e r e  
would be any s u b s t a n t i a l  sav ings i n  t i m e  by b u i l d i n g  a  s m a l l e r  s i z e  p l a n t  w i t h i n  t h e  range 
o f  i n t e r e s t .  

2 .  Any s u b s t a n t i a l l y  l a r g e r  s i z e  would r e q u i r e  e x t r a p o l a t i o n s  f rom p resen t  s i z e s  t h a t  would 
e n t a i l  i n c r e a s e d  r i s k s  o f  d e l a y  i n  t h e  demonst ra t ion  program and hence de lays  i n  o b t a i n i n g  
i n f o r m a t i o n  t o  be u t i l i z e d  i n  t h e  c o m m e r c i a l i z a t i o n  d e c i s i o n .  I f  s u f f i c i e n t  t i m e  were 
a v a i l a b l e  f o r  development o f  a  somewhat l a r g e r  p l a n t ,  t h e  s t a f f  b e l i e v e s  t h a t  such a  demon- 
s t r a t i o n  c o u l d  f a c i l i t a t e  e x t r a p o l a t i o n  t o  commercial s i z e s .  However, i t  shou ld  be no ted  
t h a t  t h e  350 MWe s i z e  chosen f o r  CRBR i s  a l r e a d y  l a r g e r  t han  PFR and Phenix (250 MWe). 

A  d i r e c t  s t e p  f rom t h e  p r e s e n t  s t a t e - o f - t h e - a r t  t o  f u l l  commercial s i z e s  i s  regarded as i n v o l v i n g  
s u b s t a n t i a l l y  g r e a t e r  r i s k  t h a n  t h e  CRBRP. Wh i l e  EKUA's ba lanc ing  o f  o b j e c t i v e s  and r i s k s  may be 
a rguab le ,  i t  i s  c l e a r  t h a t  a  ma jo r  s h i f t  i n  t h e  s i z e  o f  t h e  demons t ra t i on  p l a n t  would have uncer -  
t a i n  b e n e i i  t s  and c o u l d  i n v o l v e  s u b s t a n t i a l  de lays .  

8 .4 .4  FFTF Role  Expanded 

The FFTF i s  be ing  b u i l t  t o  f u l f i l l  t h e  needs o f  t h e  LMFER program f o r  an i r r a d i a t i o n  and f u e l  
t e s t i n g  f a c i l i t y .  I t  i s  s i n i i l a r  i n  des ign t o  CRBRP b u t  w i t h  a lower. power l e v e l  by a  f a c t o r  o f  
about  2 .5 .  As a  t e s t  f a c i l i t y ,  t h e  f u l l  power o u t p u t  o f  FFTF (400 MWt) i s  t o  be d i s s i p a t e d  t o  
t h e  atmosphere th rough  a i r  dump hea t  exchangers.  I t had been a n t i c i p a t e d  t h a t  t h e  i r r a d i a t i o n  
t e s t  program would r e q u i r e  r e a c t o r  shutdowns t h a t  would be i n c o m p a t i b l e  w i t h  a  program o f  sus- 
t a i n e d  s t e a m - e l e c t r i c  power g e n e r a t i o n .  The EBR-I1 exper ience has shown, however, t h a t  i n  many 
t y p i c a l  i r r a d i a t i o n  t e s t s ,  i t  i s  advantageous t o  m a i n t a i n ,  as f a r  as p o s s i b l e ,  a  c o n s t a n t  power 
l e v e l  t h roughou t .  T h i s  p a t t e r n  o f  i r r a d i a t i o n  o p e r a t i o n  has been found i n  t h e  case o f  EBR-I1 t o  
be compa t i b l e  w i t h  steam and e l e c t r i c i t y  gene ra t i on ,  as i n d i c a t e d  by t h e  h i g h  p l a n t  f a c t o r s  
r e c e n t l y  ach ieved .  

See WASH-1201, p.  213, f o r  a  summary d i s c u s s i o n .  I t  i s  t h e  s t a f f ' s  b e l i e f  tha- t  t h e  survey 
r e s u l t s  a re  i n  s u b s t a n t i a l  agreement w i t h  t h e  r e s u l t s  o f  t h e  e a r l i e r  P r o j e c t  Den ionst ra t ion  
Phase, i n  wh ich  e x t r a p o l a t i o n  was an i n l po r tan t  s t u d y  area. 



Table 8 . 2  

LMFBR SODIUM COMPONENTS 

De~nonstra t ion 
S ta te -o f -Ar t  FFTF P l a n t s  Target  Plants** 

In te rmed ia te  Heat Exchangers (IHX) 

MWt/IHX 43 - 143 133 314 - 625 800 - 1300 
Design Temperature (OF) 600 - 900 1050 1050 - 1100 1000 - 1 150X* 
She l l  Diameter ( i n . )  - 69 82 84 - 105* - 
She l l  Length ( f t . )  - 31 3 5 36 - 57" - 

Configurat ion 

Capaci ty  (MWt) 

Tubing 

S i n e  wave "L"  s h e l l  f ixed  " L "  s h e l l  f ixec 
tube ;  tube s h e e t s ;  and tube s h e e t s ;  S 
removable s t r a i  g h t  tube wave tube* 
bundle bundle* 

5 - 143 N.A. Once-thru Modular Once-thru 
75 - Rec i rcu la t ing  Modular, 78-2E 
S i n g l e ,  315 

Steam Pressu re  ( p s i  ) 605 - 1250 
Steam Temperature (OF) 780 - 840 

Mate r i a l s  

Steam Generators  -- 

S i n g l e  Wall 
Double Wall 

Croloy and SS 

S i n g l e  wall  S i n g l e  wall  

Croloy Crol oy 
Incoloy 800 Incoloy 800 

Primary Pump - 

Capacity (GPM) 2,500 - 13,000 14,500 25,180 - 57,800 62,800 - 150,2( 
HEAD-TDH ( f t )  160 - 310 503 405 - 517 237 - 432 
NPSH Ava i l ab le  ( f t )  35 - 17 4 0 60 - 243 89 - 30 
Design Temp. ( O F )  800 - 1000 1050 800 - 1000 770 - 1140" 
S h a f t  Length ( f t . )  10 - 18 2 4. 17 - 28 

Check Val= 

S i z e  ( i n . )  
Temp. (OF) 
P ress .  ( p s i )  

* 
S e l e c t i o n s  Inco~no le te  ** 
Operat ing Parameters *** 
Bascd upon 1969 1000 MWe s t u d i e s  and 1971 modi f i ca t ions  i n  (W) Steam Generator  Develop~ne 
Concept 



Ful l  th ree - loop  steam opera t ion  a t  FFTF would r e q u i r e  an e x t e n s i v e  p ip ing  network t h a t  could 
no t  be accommodated wi th in  t h e  p r e s e n t l y  a v a i l a b l e  space  a t  FFTF without  I n t e r f e r i n g  wi th  
completion of t h e  i r r a d i a t i o n  t e s t  f a c i l i t y  and significant rework o f  t h e  c o n s t r u c t i o n .  However, 
a  s t e a m - e l e c t r i c  genera t ion  system fed from one of t h e  t h r e e  primary sodium loops  o f  FFTF might 
provide an e a r l y  demonstra t ion of t h i s  phase o f  the  LMFBR cyc le  wi thout  undue i n t e r f e r e n c e  from 
e i t h e r  space o r  programnatic r e s t r i c t i o n s ,  and without  r e q u i r i n g  c o n s t r u c t i o n  o f  a  s e p a r a t e  
demonstra t ion p l a n t .  Such a  demonstra t ion would be smal l e r  i n  s c a l e  than any s i n g l e  loop of 
CRBRP by t h e  2 .5  f a c t o r ;  e x t r a p o l a t i o n s  t o  commercial s i z e  s t e a m - e l e c t r i c  systems from an FFTF 
loop wi thou t  t h e  in te rmed ia te  exper i ence  o f  CRBRP would t h e r e f o r e  e n t a i l  t h e  g r e a t e r  r i s k  of such 
a  l a r g e  s t e p .  Furthermore, schedule  c o n f l i c t s  between t h e  needs o f  t h e  i r r a d i a t i o n l f u e l - t e s t  
program and t h e  power demonstra t ion program might e a s i l y  a r i s e .  For t h e s e  r easons ,  t h e  s t a f f  i s  
unable t o  conclude t h a t  expanding t h e  r o l e  o f  FFTF would provide a s a t i s f a c t o r y  a l t e r n a t i v e  t o  
CRBRP. 

8 . 4 . 5  Base Loading As a  Performance Goal 

Emphasis has been placed on t h e  use  of CRBRP a s  a  load-fol lowing p l a n t  (PSAR, Appendix 0 ) .  
Assuming t h a t  t h e  p r i n c i p a l  a p p l i c a t i o n  f o r  l a r g e r  LMFBRs w i l l  be a s  base-loaded power p l a n t s ,  
t h e  incorpora t ion  o f  des ign f e a t u r e s  i n  the  CRBRP t o  enhance load fol lowing c a p a b i l i t y  appears  
unnecessary. Designing and c o n s t r u c t i n g  CRBRP a s  a  base-load p l a n t  may e x p e d i t e  some a s p e c t s  of 
t h e  p r o j e c t ,  focus  e f f o r t s  on t h e  more r e l e v a n t  a s p e c t s  of a  demonstra t ion p l a n t ,  and be more 
d i r e c t l y  r e l a t e d  t o  t h e  o b j e c t i v e  of t h e  commercia l izat ion d e c i s i o n .  I t  i s  t h e  s t a f f  opinion 
t h a t  o p e r a t i o n  o f  t h e  CRBRP dur ing  t h e  demonstration per iod should focus  on the base load a s p e c t s  
o f  ope ra t ion  and t h a t  CRBRP e v a l u a t i o n s  should be o r i e n t e d  t o  a s s u r e  t h a t  i t s  load c a p a b i l i t i e s  
a r e  r e l e v a n t  t o  t h e  l a r g e r ,  follow-on, LMFBRs. 

8 . 4 . 6  Foreign Purchases of a  Demonstration P lan t  Design o r  Technology 

Another p o s s i b l e  t ime and c o s t  saving a l t e r n a t i v e  would be t h e  purchase from a  fo re ign  developer  
of t h e  r equ i red  design and technology t o  bu i ld  a  demonstra t ion r e a c t o r .  Parameters o f  t h e  known 
U.S. and fo re ign  LMFBR des igns  have been t abu la ted  (WASH-1354). Although t h e  o v e r a l l  pace of 
na t iona l  programs i s  hard t o  compare, i t  i s  apparent  t h a t  B r i t i s h  and French LMFBR programs a r e  
ahead of t h e  U.S. program i n  a t  l e a s t  one r e s p e c t ;  t h a t  i s ,  they have opera t iona l  demonstra t ion 
p l a n t s  and e i t h e r  have under c o n s t r u c t i o n  o r  have designed p l a n t s  whose proposed ou tpu t  i s  com- 
pa rab le  t o  c u r r e n t  commercial l i g h t  wa te r  r e a c t o r s .  The purchase of such a  program from abroad 
e n t a i l s  s e r i o u s  r i s k s  and u n c e r t a i n t i e s ,  however. 

A r e c e n t  r e p o r t  on t h e  p o s s i b i l i t i e s  of a c c e l e r a t i n y  t h e  breeder  program by using f o r e i g n  t ech-  
nology has been prepared by t h e  GAO (Comptrol ler  General ,  May 6 ,  1 9 7 6 ) .  The GAO c i t e s  s e v e r a l  
impediments t o  such a  course ,  inc lud ing  t h e  commerciali ty of t h e  program, the  impact of the  
Freedom of I n f o r n ~ a t i o n  Act ,  t h e  t i g h t e r  t ime frames imposed i n  f o r e i g n  programs, p o t e n t i a l  
l i c e n s i n g  problems, c e r t a i n  i n h e r e n t  d i f f i c u l t i e s  i n  exchanging in fo rmat ion ,  lack of t r a v e l  
f u n d s ,  and na t iona l  p r i d e .  In  a d d i t i o n ,  developi~ient of an excess ive  r e l i a n c e  on fo re ign  t ech-  
nology may be c o n t r a r y  t o  t h e  U.S .  g o a l s  o f  energy independence. The GAD a l s o  expresses  t h e  
b e l i e f  t h a t  f o r e i g n  c o u n t r i e s  would probably not  be w i l l i n g  t o  make pub l i c  t h e  l i c e n s i n g  i n f o r -  
mation on t echn ica l  d a t a ,  developntent and design t h a t  i s  r equ i red  under U.S. l i c e n s i n g  p rocedures .  
The GAO r e p o r t  b r ings  o u t  t h e  d i f f e r e n c e s  between t h e  n a t i o n a l i z e d  u t i l i t i e s  and somewhat n a t i o n a l -  
i zed  i n d u s t r i e s  o f  fo re ign  c o u n t r i e s  and t h e  more d i s p e r s e  compe t i t ive  p i c t u r e  i n  the  U.S. Th i s  
o r g a n i z a t i o n a l  s t r u c t u r e  may, t o  some e x t e n t ,  shape the  cho ice  of parameters f o r  each n a t i o n ' s  
breeder  program. 

The s t a f f  has s u f f i c i e n t  knowledge of t h e  Phenix r e a c t o r  t o  p r e d i c t  t h a t  some design changes 
would be necessary f o r  l i c e n s i n g  i n  the  United S t a t e s ;  f o r  example, t h e  s t a f f  notes  t h e  lack of 
a  d i v e r s e  and redundant shutdown system and t h e  lack of a  g a s - t i g h t  containment i n  Phenix. These 
impediments could be overcome; i n  f a c t ,  c u r r e n t  French des igns  of LMFBRs i n c l u d e  improved s h u t -  
down systems.  I n s o f a r  a s  l i c e n s i n g  i s  concerned, t h e  s t a f f  does n o t  expect  t h a t  l i c e n s i n g  o f  a  
f o r e i g n  designed LMFBR demonstra t ion p l a n t  would be ach ievab le  i n  any s h o r t e r  t ime than a  U.S .  
designed p l a n t .  The same general  view would apply t o  l a r g e r  LllFBR p l a n t s .  

Exchanges of t echn ica l  informat ion ]nay be of more value  than purchases o f  major f a c i l i t i e s .  The 
previous  d i s c u s s i o n s  have h igh l igh ted  a t  l e a s t  one a rea  where such exchanges may be of more than 
background b e n e f i t ;  t h i s  i s  i n  the  a rea  o f  pool technology. Since t h e  U . S .  i s  not  c u r r e n t l y  



p u r s u i n g  t h i s  techno logy and y e t  wishes t o  keep t h e  o p t i o n  open f o r  f u t u r e  c o n s i d e r a t i o n ,  and 
s i n c e  t h e  techno logy  i s  d i f f e r e n t  f r om l o o p  techno logy  i n  many respec ts ,  i n f o r m a t i o n  exchanges 
w i t h  those n a t i o n s  t h a t  have chosen t h e  complementary course may p rove  u s e f u l  t o  b o t h  s i d e s  
shou ld  t hey  dec ide  t o  sw i t ch .  The Germans have c i t e d  t h i s  as a  reason f o r  t h e i r  j o i n t  p a r t i c i  
p a t i o n  i n  Super Phenix ( C o m p t r o l l e r  General ,  May 6, 1976, p. 8 3 ) .  Such i n f o r m a t i o n  exchanges 
n o t  w i t h o u t  d i f f i c u l t i e s ,  as t h e  GAO has p o i n t e d  o u t  i n  connec t i on  w i t h  a  proposed exchange wi 
t h e  S o v i e t  Un ion i n v o l v i n g  steam gene ra to r  t e s t  f a c i l i t i e s .  Never the less ,  t h e  s t a f f  concludes 
t h a t  t h e  p u r s u i t  o f  a  U.S. demons t ra t i on  program, supplemented by exchanges of  i n f o r m a t i o n  w i t  
f o r e i g n  programs, would seem t o  be a  much more r e l i a b l e  way o f  mee t i ng  t h e  i d e n t i f i e d  U.S. o b j  
t i v e s  than a  ma jo r  purchase o f  f o r e i g n  des ign and techno logy.  

8.5 SLIMMARY AND CONCLUSION 

The o v e r a l l  o b j e c t i v e  o f  t h e  LMFBR program i s  t o  " e s t a b l i s h  a  broad t e c h n i c a l  and e n g i n e e r i n g  
base s u f f i c i e n t  t o  p e r m i t  i n d u s t r i a l  invo lvement  r e q u i r e d  f o r  a  commercial b reeder  i n d u s t r y . "  
ERDA i d e n t i f i e d  t h e  CRBRP as an i m p o r t a n t  element i n  a t t a i n i n g  t h i s  o b j e c t i v e  (ERDA-1535, Sect 
1 .6 .1 ) .  The ERDA A d m i n i s t r a t o r ' s  F i n d i n g s  o f  December 31, 1975 suppo r t  t h i s  s ta tement  and spe 
c i f i c a l l y  r e j e c t  t hose  o p t i o n s  i n v o l v i n g  r a p i d  a c c e l e r a t i o n  of t h e  program because o f  t h e  " l a c  
o f  any demonst ra t ion  p l a n t  o r  l a r g e  p l a n t  expe r i ence . . . " .  S i m i l a r l y ,  de lays  o r  omiss ion o f  t h l  
CRBRP f r o m  t h e  program a r e  s t a t e d  t o  be unacceptab le  (ERDA-1535). The s t a f f  b e l i e v e s  t h a t  t h e  
CRBRP i s  capab le  o f  making s u b s t a n t i a l  c o n t r i b u t i o n s  t o  meet ing  t h e  needs o f  t h e  LMFBR program 
and i t  i s  t h e r e f o r e  l i k e l y  t o  rneet i t s  o b j e c t i v e s  under t h e  program (see Sect .  8 .3 ) .  Furtherm, 
t h e  s t a f f  conc ludes t h a t  no s u b s t a n t i a l l y  b e t t e r  t e c h n i c a l  a l t e r n a t i v e s  a r e  a v a i l a b l e  t o  a c h i e  
t h e  o b j e c t i v e s  o f  t h e  demons t ra t i on  p l a n t  i n  a  t i r ne l y  manner (Sec t .  8 .4 ) .  Delays wh ich have 
a l r e a d y  occu r red  i n  t h e  schedu le  w i l l  n o t  n e c e s s a r i l y  de lay  t h e  ERDA A d m i n i s t r a t o r ' s  proposed 
d e c i s i o n  d a t e  on co rnmerc ia l i za t i on  o f  t h e  LMFBR concept beyond 1986. 



9. ALTERNATIVES 

9.1 ENERGY SOURCES 

A l t e r n a t i v e  energy  sources a r e  d iscussed and ana lyzed i n  t h e  F i n a l  Env i ronmenta l  Statement on 
t h e  LMFBR Program (ERDA-1535). They a r e  n o t  cons idered i n  t h i s  s ta tement  because none were 
cons ide red  t o  be capab le  o f  f u l f i l l i n g  t h e  genera l  o b j e c t i v e s  and s p e c i f i c  purposes o f  t h e  CRBRP 
as an LMFBR demons t ra t i on  p l a n t  (Chapter  8 ) .  

9.2 SITES 

I n  t h e  s t a f f ' s  d r a f t  s ta tement ,  o n l y  s i t e s  w i t h i n  t h e  TVA s e r v i c e  area were cons ide red  as a l t e r -  
n a t i v e s  t o  t h e  proposed C l i n c h  R i v e r  s i t e .  I n  t h i s  f i n a l  s ta tement ,  c e r t a i n  a l t e r n a t i v e  s i t e s  
o u t s i d e  t h e  TVA s e r v i c e  r e g i o n  have been cons ide red  i n  response t o  comments f r om t h e  N a t u r a l  
Resources Defense Counc i l  ( see  p. A-61) and c o n s i d e r a t i o n s  i n  t h e  Commission's o r d e r  of  August 
27, 1976 ( see  Sec. 9 .2 .6) .  

9.2.1 Background 

Dur ing  t h e  LMFBR Demonst ra t ion  P l a n t  P r o j e c t  D e f i n i t i o n  Phase which ended i n  1971, seve ra l  s i t e s  
were proposed t o  t h e  AEC by r e a c t o r  manu fac tu re rs  and u t i l i t i e s .  These i n c l u d e d  a  General  P u b l i c  
U t i l i t i e s  s i t e  nea r  S c o t t s v i l l e ,  Pennsy lvan ia ;  an ESADA (Empire S t a t e  Atomic Development Assoc i -  
a t e s )  s i t e  i n  New York n e x t  t o  t h e  S t .  Lawrence R ive r ;  a  s i t e  on t h e  Hanford  r e s e r v a t i o n  nea r  
R i ch land ,  Washington; and a  s i t e  a t  Savannah R i v e r ,  South C a r o l i n a .  A l l  o f  t hese  l o c a t i o n s  were 
cons ide red  l i k e l y  t o  be accep tab le  (WASH-1201, p .  36).  As p a r t  o f  t h i s  program, backup s i t e s  
were cons ide red  so as t o  m i n i m i z e  p o t e n t i a l  de lays  i n  meet ing  t h e  program o b j e c t i v e s  due t o  non- 
LMFBR r e l a t e d  m a t t e r s .  The S c o t t s v i l l e ,  New York and Hanford  s i t e s  were rev iewed i n  a  p r e l i m i n a r y  
manner by t h e  AEC Regu la to ry  s t a f f .  The S c o t t s v i l l e  s i t e  was found g e n e r a l l y  accep tab le  b u t  some 
i ssues  developed w i t h  r e g a r d  t o  t h e  New York s i t e ,  p r i n c i p a l l y  w i t h  rega rd  t o  s e i s m i c i t y  o f  t h e  
r e g i o n .  The Han fo rd  s i t e  was n o t  rev iewed i n  d e t a i l .  Formal f i n d i n g s  o f  s i t e  s u i t a b i l i t y  were 
n o t  made f o r  any s i t e .  

The s i t e  s e l e c t i o n  process under t h e  program then  underwent a  ma jo r  m o d i f i c a t i o n  as p a r t  o f  t h e  
AEC's chanpe f rom t h e  approach o f  f i r s t  c o n s i d e r i n g  vendor d e s i g n l s i t e  combinat ions  t o  an approach 
of  c o n s i d e r i n g  p o s s i b l e  owner-opera tors  o f  t h e  demonst ra t ion  r e a c t o r ,  each w i t h  i t s  own complement 
o f  cand ida te  s i t e s .  I n  t h e  subsequent implementa t ion  o f  p l ans  f o r  t h e  demons t ra t i on  p l a n t ,  t h e  
AEC i n v i t e d  p roposa l s  fro111 u t i l i t i e s  o r  groups o f  u t i l i t i e s  who were w i l l i n g  t o  become t h e  owner- 
o p e r a t o r  o f  t h e  p l a n t .  The p roposa l s  r e c e i v e d  i d e n t i f i e d  o n l y  one o f  t h e  p r e v i o u s l y  proposed 
l o c a t i o n s  - t h e  ESADA s i t e  i n  New York. The group o f  u t i l i t i e s  wh ich  had p a r t i c i p a t e d  i n  t h e  
e a r l i e r  r ev iews  o f  t h e  Hanford  s i t e  d e c l i n e d  t o  submi t  a  p roposa l ,  a p p a r e n t l y  because o f  r esou rce  
l i m i t a t i o n s .  A  group o f  u t i l i t i e s  i n  t h e  n o r t h e a s t  suggested a  s i t e  on t h e  New England Power 
Company system nea r  Rowe, Massachusetts (WASH-1201, p. 459) .  Commonwealth Ed ison Company (CE) 
and t h e  Tennessee Val l e y  A u t h o r i t y  (TVA) j o i n t l y  proposed t h e  l o c a t i o n  o f  TVA's John S e v i e r  P l a n t  
nea r  R o g e r s v i l l e ,  Tennessee; where steam f rom t h e  r e a c t o r  cou ld  be used t o  d r i v e  e x i s t i n g  t u r b i n e s  
a t  t h e  p l a n t  (WASH-1201, p.  404) .  An a l t e r n a t i v e  i n  t h e  CEITVA proposa l  was t o  l o c a t e  t h e  demon- 
s t r a t i o n  p l a n t  on a  new s i t e  on t h e  C l i n c h  R i v e r  a t  Oak Ridge, Tennessee. The CE/TVA proposa l  
was u l t i ~ l i a t e l y  accepted by t h e  AEC w i t h  t h e  unders tand ing t h a t  t h e  demonst ra t ion  p l a n t  wou ld  be 
c o n s t r u c t e d  on a  s u i t a b l e  s i t e  w i t h i n  t h e  TVA power s e r v i c e  area (WASH-1201, p .  41 5 ) .  

9 .2 .2  TVA S i t e  S e l e c t i o n  C r i t e r i a  

The AEC's program o f f i c e  recogn i zed  t h a t  t h e  c o n s i d e r a t i o n s  a p p l y i n g  t o  LWR s i t e  s e l e c t i o n  
shou ld  a l s o  a p p l y  t o  f a s t  b reede r  s i t e  s e l e c t i o n  (WASH-1201, p .  36 ) .  I t  had t h e r e f o r e  been 
determined t h a t  any p o t e n t i a l  s i t e  must n o t  r e q u i r e  un'usual des ign  f e a t u r e s  o r  s p e c i a l  l i c e n s i n g  
c o n s i d e r a t i o n s  and shou ld  p e r m i t  t h e  c o n s t r u c t i o n  o f  a  p l a n t  t h a t  would conform w i t h  a p p l i c a b l e  
env i ronmenta l  s tandards .  I n  r e c o g n i t i o n  o f  t h e  developmental  n a t u r e  o f  t h e  LMFBR concept ,  how- 
e v e r ,  an i m p o r t a n t  f a c t o r  i n  s e l e c t i n g  t h e  s i t e  was t o  assu re  t h a t  t h e  demons t ra t i on  p l a n t  wou ld  
n o t  have an adverse e f f e c t  on TVA's a b i l j t y  t o  p r o v i d e  an adequate supp l y  o f  e l e c t r i c i t y  t o  t h e  
r e g i o n  i t  se rves .  The s i t i n g  c r i t e r i a  used by TVA a r e  sumniarized (ER, p .  9 .2-3)  as f o l l o w s :  



1. The demons t ra t i on  p l a n t  s i z e  w i l l  be i n  t h e  300 t o  500 HWe range; 

2. The s i t e  must meet p h y s i c a l  and env i ronmen ta l  requ i rements ;  

3. A  hook-on p l a n t  i s  p r e f e r a b l e  t o  a  new p l a n t  p r o v i d e d  adequate i n c e n t i v e s  e x i s t ;  

4. Concern ing t h e  hook-on c r i t e r i a :  

a.  The p r o j e c t  shou ld  n o t  a d v e r s e l y  a f f e c t  TVA's power system o p e r a t i o n  o r  sys ter  
r e l i a b i l i t y  and shou ld  p e r m i t  t h e  use o f  e x i s t i n g  b o i l e r s  d u r i n g  p e r i o d s  when 
LMFBR n u c l e a r  steam supp l y  system (?lSSS) i s  n o t  a v a i l a b l e  f o r  o p e r a t i o n ;  and 

b. Steam c o n d i t i o n s  and u n i t  s i z e s  o f  e x i s t i n g  steam p l a n t  shou ld  c l o s e l y  match 
requ i remen ts  o f  t h e  LMFBR demons t ra t i on  p l a n t ;  

5. Concerning new s i t e  c r i t e r i a :  

a.  The s i t e  shou ld  be a v a i l a b l e  immedia te ly ;  and 

b. The s i t e  shou ld  be one which i s  n o t  expected t o  be used f o r  a  commercial gen- 
e r a t i n g  p l a n t  i n  t h e  near  f u t u r e .  

The NRC s t a f f  c o n s i d e r s  t h e  above s i t i n g  c r i t e r i a  t o  be reasonab le  f o r  coarse sc reen ing  o f  
proposed s i t e s  w i t h i n  t h e  TVA s e r v i c e  reg ion ,  w i t h  t h e  e x c e p t i o n  o f  c r i t e r i o n  5b. A l t hough  
d i d  n o t  w i sh  t o  commit a  s i t e  wh ich  was usab le  f o r  l a r g e  n u c l e a r  u n i t s ,  such a  s i t e  would li 
be s u i t a b l e  f o r  t h e  demons t ra t i on  p l a n t .  Fo r  t h i s  reason, t h e  s t a f f  has cons ide red  s e v e r a l  
t hese  s i t e s  i n  i t s  rev iew .  

9.2.3 A l t e r n a t i v e  S i t e s  f o r  t h e  Hook-On O p t i o n  

The a p p l i c a n t  rev iewed a l l  TVA p l a n t s  t h a t  would be o p e r a t i o n a l  on a  schedu le  c o n s i s t e n t  w i t  
demons t ra t i on  p l a n t  t o  determine t h e i r  s u i t a b i l i t y  f o r  o p e r a t i o n  o f  e x i s t i n g  t u r b i n e s  w i t h  s  
f r om t h e  LMFBR. These p l a n t s  and t h e  i n i t i a l  f a c t o r s  used i n  e v a l u a t i n g  them a r e  shown i n  T 
9.1 (ER, Tab 9.2-1 ) .  S i t e s  i n  t h e  wes te rn  p o r t i o n  o f  t h e  TVA system, downstream f rom Tennes 
R i v e r  M i l e  240 and t h e  Cumberland R i v e r  west o f  N a s h v i l l e ,  were e l i m i n a t e d  due t o  t h e  prox im 
o f  t h e  New Madr id  f a u l t e d  zone i n  wh ich  ma jo r  s e i s m i c  a c t i v i t y  occu r red  i n  1812. For  t h i s  r 
t h e  A l l e n ,  Shawnee and J o h n s o n v i l l e  Steam P l a n t  l o c a t i o n s  were n o t  cons ide red  f u r t h e r .  

TABLE 9.1 TVA Steam P l a n t  C h a r a c t e r i s t i c s  f o r  Demonst ra t ion  P l a n t  S i t i n g  A d a p t a b i l i t y  ( 

T h r o t t l e  Th ro t t l e /  
Un i t  Steam Reheat Meets 

Nameplate Pressure Steam Temp. Size Acceptable Ca 
P lant  - Units  - Capacity-MWe 16/ in2 gage "F C r i t e r i a  Seismology - 

Al len 
(b)  ; 330.00 2400 1050 Yes No 

Browns Ferry 1152.00 950 5.40 No -- 
Bu l l  Run 1  950.00 3500 1  ooo/ 1000 N  0 - - 
Colbert  1  &2 200.00 1800 1050/1050 Yes Yes 

2-4 223.25 1800 1050/1050 Yes Yes 
5  550.00 2400 1050/ 1000 No - - 

Cumber1 and 1  &2 1300.00 3500 1  OOO/ 1000 N  o  - - 
G a l l a t i n  1  &2 300.00 2000 1050/1050 Yes Yes 

3&4 327.60 2000 1050/1050 Yes Yes 
John Sevier 1  223.25 1800 105011050 Yes Yes 

2-4 200.00 1800 1050/1050 Yes Yes 
Johnsonvi l le 1-4 125.00 1450 1000 Yes No 

5-6 147.00 1450 1000 Yes No 
7-10 172.80 2000 1050/1000 Yes No 

Kingston 1-4 175.00 1800 1  OOO/ 1000 Yes Yes 
5- 9  200.00 1800 1050/1050 Yes Yes 

Paradise 1-2 704.00 2400 1050/1000 No -- 
3  1150.20 3500 l O O O / l O O O  N  o  --  

~ e q u o y a h ' ~ )  1-2 1220.58 765 51 5  No --  
Shawnee 1-10 175.00 1800 1  OOO/ 1000 Yes N  o  
Watts Bar 1-4 60.00 850 900 No --  
Watts Bar 1-2 1269.90 No - - 

Nuclear Plant 
Widows Creek 1-4 140.63 1450 1000 Yes Yes 

5-6 140.63 1800 1  OOO/ 1000 NO -- 
7  575.01 2400 1050/1000 No -- 
8  550.00 2400 1050/1000 No - - 

X-14 & ~ - 1 5 ( ~ )  1-2 1332.00 No - - 

Ta) ER, Table 9.2-1 
(b )  Nuclear Plants 



As i n d i c a t e d  i n  t h e  r i g h t - h a n d  column o f  t h e  t a b l e ,  c e r t a i n  g e n e r a t i n g  u n i t s  a t  f i v e  o f  t h e  
p l a n t s  appear t o  be s u i t a b l e  hook-on cand idates .  However, Co lbe r t ,  G a l l a t i n  and K ings ton  a l l  
were o p e r a t i n g  and a r e  expected t o  ope ra te  a t  c a p a c i t y  f a c t o r s  g r e a t e r  t han  60%. 

D u e t o  t h e  r e l a t i v e l y  h i g h  u t i l i z a t i o n  o f  t hese  p l a n t s  i n  meet ing  system load ,  TVA b e l i e v e d  i t  
p ruden t  t o  exc lude  them from f u r t h e r  c o n s i d e r a t i o n  p rov ided  Widows Creek u n i t s  1-4 o r  John S e v i e r  
u n i t s  1-4, wh ich  had c a p a c i t y  f a c t o r s  of  50.8% and 54.8%, r e s p e c t i v e l y ,  were s u i t a b l e  f o r  use 
w i t h  t h e  demons t ra t i on  p l a n t .  The NRC s t a f f  concurs  w i t h  t h i s  judgment s i n c e  t h e  average capa- 
c i t y  f a c t o r  o f  t h e  demons t ra t i on  p l a n t  i s  u n l i k e l y  t o  exceed 55% d u r i n g  t h e  i n i t i a l  5-year demon- 
s t r a t i o n  p e r i o d  (ER, Am I, p  A1-73). The e x t e n t  t o  wh ich  a  p l a n t  w i t h  a  n o r m a l l y  h i g h e r  c a p a c i t y  
f a c t o r  i s  n o t  u t i l i z e d  would r e p r e s e n t  an economic p e n a l t y  t o  t h e  TVA system. 

U n i t s  3  and 4 a t  t h e  John S e v i e r  c o a l - f i r e d  power p l a n t  near  R o g e r s v i l l e ,  Tennessee, were i n i t i a l l y  
s e l e c t e d  t o  accommodate t h e  hook-on arrangement.  Adequate space was a v a i  1  a b l e  a d j a c e n t  t o  t hese  
u n i t s  f o r  t h e  r e a c t o r  and o t h e r  components o f  t h e  n u c l e a r  steam supp l y  system (NSSS). These 
u n i t s  have normal steam c o n d i t i o n s  of  1800 p s i g  a t  1050°F, w i t h  1050°F rehea ted  steam; whereas 
t h e  steam f rom t h e  n u c l e a r  system would be d e l i v e r e d  a t  about  900°F, wh ich  wou ld  r e s u l t  i n  a  36 
MWe r e d u c t i o n  i n  p l a n t  c a p a c i t y .  Reheat ing  t h e  steam would be necessary  t o  keep t h e  m o i s t u r e  
l e v e l  i n  t h e  l a s t  s tage  o f  t h e  t u r b i n e s  below about  9%. Sodium r e h e a t  c a p a b i l i t y  was t h o u g h t  t o  
i n v o l v e  s i g n i f i c a n t l y  i nc reased  system comp lex i t y  and t e c h n o l o g i c a l  e x t r a p o l a t i o n  as compared t o  
non- reheat  systems. A  sepa ra te  o i l - f i r e d  r e h e a t e r  was t h e r e f o r e  cons ide red  as a  means of  p ro -  
v i d i n g  t h e  rehea ted  steam, b u t  t h i s  would a l s o  i n c r e a s e  t h e  comp lex i t y  o f  t h e  p r o j e c t  and i n v o l v e  
added c a p i t a l  and o p e r a t i n g  cos ts .  

The normal steam c o n d i t i o n s  o f  1450 p s i g  - 1000°F a t  Widows Creek u n i t  1-4 a r e  b e t t e r  matched t o  
des ign  o b j e c t i v e s  o f  t h e  NSSS and no r e h e a t  c y c l e  wou ld  be r e q u i r e d .  Steam f rom t h e  NSSS would  
have a  h i g h e r  m o i s t u r e  c o n t e n t  which would a c c e l e r a t e  t h e  t u r b i n e  b lade  e r o s i o n  somewhat, b u t  n o t  
enough t o  make t h e  arrangement i n f e a s i b l e .  Reducing t h e  steam temperature,  t o  900°F would a l s o  
reduce t h e  p l a n t  c a p a c i t y  by 27 MWe. Vacant l a n d  near  t h e  e x i s t i n g  u n i t s  i s  s u f f i c i e n t  f o r  
a d d i t i o n  o f  t h e  NSSS. However, t h e  s t a f f  found d u r i n g  a  s i t e  v i s i t  t h a t  a  1 0 0 0 - f t  smoke s t a c k  
was be ing  e r e c t e d  between these  u n i t s  and t h e  r i v e r .  I n  v i ew  o f  t h e  a c c i d e n t  p o t e n t i a l  o f  a  
t o p p l e d  s t a c k  o f  t h i s  s i z e ,  a  r e e v a l u a t i o n  o f  t h e  l o c a t i o n  and des ign  o f  a  breeder  r e a c t o r  on 
t h i s  s i t e ,  o r  p o s s i b l y  r e l o c a t i o n  o f  t h e  s tack ,  wou ld  be necessary  i f  t h i s  a l t e r n a t i v e  were 
chosen f o r  t h e  demons t ra t i on  ~ l a n t .  

The s t a f f  cons ide rs  t h e  a p p l i c a n t ' s  sc reen ing  process t o  be reasonab le  and agrees w i t h  i t s  
s e l e c t i o n  o f  t h e  John S e v i e r  and Widows Creek s i t e s  f o r  t h e  add-on a l t e r n a t i v e s .  These a r e  
cons ide red  f u r t h e r  i n  S e c t i o n  9.2.5.  

9 .2 .4  A l t e r n a t i v e  New S i t e s  i n  t h e  TVA S e r v i c e  Area 

E leven new s i t e s ,  i n c l u d i n g  C l i n c h  R i v e r ,  were s t u d i e d  by t h e  a p p l i c a n t  f o r  t h e  demons t ra t i on  p l a n t  
(ER Sec. 9 .2 .4  and ER, App. A ) .  T h e i r  l o c a t i o n s  a r e  shown i n  F i g u r e  9 . 1 .  These s i t e s  were eva lu -  
a t e d  by t h e  a p p l i c a n t  on t h e  b a s i s  o f  p o p u l a t i o n ,  se ismology,  geology, t r a n s p o r t a t i o n  access, nea r -  
ness t o  t r a n s m i s s i o n  l i n e s ,  hyd ro logy ,  and eco logy.  The p r i n c i p a l  f a c t o r s  a r e  summarized i n  Tab le  9.2. 

The a p p l i c a n t ' s  reasons f o r  e l  i n l i n a t i o n  of c e r t a i n  s i t e s  were as f o l l o w s :  

S p r i n g  Creek, 
Caney Creek, 
Buck Ho l l ow ,  and 
Lee V a l l e y  - have l e s s  f a v o r a b l e  g e o l o g i c  c h a r a c t e r i s t i c s  t han  C l i n c h  R i v e r .  

Murphy H i  11 - has p o t e n t i a l  f o r  f u t u r e  commercial power p r o d u c t i o n .  

B l y t h e  F e r r y  - would r e q u i r e  c o n s t r u c t i o n  o f  19 m i l e s  o f  new r a i l r o a d  l i n e  and 
6 b r i dges .  

T a y l o r  Bend - would b l o c k  access t o  t h e  t i p  o f  t h e  p e n i n s u l a ,  where e x t e n s i v e  
deve lop~ i ien t  i s  p lanned, and r e q u i r e  purchase o f  an unneeded 
a d d i t i o n a l  '1550 acres .  

Phipps Bend - has p o t e n t i a l  f o r  f u t u r e  commercial power p r o d u c t i o n .  

H a r t s v i  11 e  - i s  be ing developed f o r  commercial power p r o d u c t i o t i  

Rieves Beild - a v a i l a b i l i t y  o f  adequate c o o l i n g  wa te r  i s  q u e s t i o n a b l e .  

The s t a f f ' s  r e v i e w  o f  t h e  11 new s i t e s  i n d i c a t e s  t h a t  t h e  Sp r i ng  Creek, Rieves Bend and 
H a r t s v i l l e  s i t e s  a r e  a l l  l o c a t e d  i n  t h e  C e n t r a l  S t a b l e  Region t e c t o n i c  p r o v i n c e  which has 
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FIGURE 9.1 General Location - Alte rna t ive  S i t e s  

experienced a  ma,ximum seismic i n t e n s i t y  o f .  VII-VIII,  whereas a l l  the  other  new s i t e s  (and t h f  
John Sevier and Widows Creek hook-on s i t e s )  a r e  in  the  southern par t  of the  Valley and Ridge 
ton ic  province which includes a  maximum i n t e n s i t y  of VIII .  There i s  no known evidence of ac. 
f a u l t s  in  t h i s  region; consequently, the presence of f a u l t s  near some of the s i t e s  i s  unl ike '  
be an important f a c t o r .  However, a  major po ten t ia l  problem i s  -the presence of extensive kar: 
f e a t u r e s  ( s o l u t i o n  f e a t u r e s )  associated with the  1 iniestone foundation rock which i s  common t i  

many of these s i t e s .  The discovery of sinlc holes a t  Spring Creek ind ica t9s  such po ten t ia l  fc 
t i o n  problems and i s  good cause f o r  i t s  e l iminat ion from f u r t h e r  cons idera t ion .  Extensive ki 
f e a t u r e s  a r e  not present  a t  the  Clinch River, John Sevier or  Phipps Bend s i t e s ,  but d e t a i l e d  
review would be required t o  make a  f i n a l  assessment of the o ther  s i t e s .  

From the  l imited information ava i lab le  on the Caney Creek, Buck Hollow and Lee Valley s i t e s ,  
s t a f f  has not concluded t h a t  these s i t e s  have l e s s  des i rab le  geological c h a r a c t e r i s t i c s  than 
Clinch River s i t e ,  a s  indicated by the app l ican t .  However, they a r e  general ly  s i m i l a r  in  at1 
pheric  dispersion and other  c h a r a c t e r i s t i c s  t o  the  Clinch River and Phipps Bend s i t e s ,  which 
discussed f u r t h e r  i n  Sect ion 9.2.5, and do not  o f f e r  any s i g n i f i c a n t  advantages over the pro 
s i t e .  The f a u l t s  near these  s i t e s  a r e  un l ike ly  to  be an important f a c t o r  in t h e i r  acceptabi 
s ince  t h e r e  i s  no known evidence of a c t i v e  f a u l t s  in  t h i s  region. B u t ,  the presence of such 
f a u l t s  i s  an uncer ta in ty  which must be ex-tensively invest igated before a  s i t e  s u i t a b i l i t y  de 
mination can be made. In view of t h i s  uncer ta in ty  and the probabi l i ty  t h a t  the timing requi 
ments of t h i s  p ro jec t  could not be met, the  s t a f f  considers  the Caney Creek, Buck Hollow and 
Valley s i t e s  t o  be l e s s  d e s i r a b l e  a l t e r n a t i v e s  f o r  the demonstration p lan t .  



TABLE 9.2 S i t e  Data f o r  Cand idate  New S i t e s  

PLT MX ACCESS DlST FRW TRANS 
GR POSS CDNDENSER FACILITIES FOUNDATION POPULATED LINES 
EL FL EL COOLING Y RAIL BARGE C(II@L!IOIlS AREAS 161 YY 

RIY 
SITE MI 

TENN RIVER 
S p r i n g  Creek 283L 
(Uheeler Res) 

580 573 A u x i l i a r y  7tml 7 m i  Yes Not  I n v e s t i -  18tmi t o  1-3 mi 
Cool I n g  (Ala20) (SW)  gated Athens A l a  SU 
Req'd n o t  s u i t a b l e  (POP 14.000') 

1 9 m i  t o  
Decatur A la  
(POP 37.800*1 

Murphy H i11  370L 
( G u n t e r s v i l  l e  
Res ) 

618 618 A u x i l i a r y  16tmi 27tmi Yes Core d r i l l i n g  I l t m i  t o  Gun4 I - J u s t  
Coo l ing  (US431 ) (LAN) i n d i c a t e s  t o p  t e r s v i l l e  A!b across r e s -  
Req'd o f  rock  21 t o  (pop 6,500?, e r v o i r .  Pro- 

61 f t  b e l a  151mi t o  posed l i n e  
general  s i t e  Sco t tsboro  Aqa and s u b s t a t i o n  
grade (pop 9.300t: 3  m i  S  

8 l y t h e  F e r r y  499L 
(Chickamauga 
Res 1 

730 72: A u x l l i a r y  O.3tmi 22tmi Yes S e i s m i c d e t -  6 m i t o D a y t o n  I - 6 m i S E  
Coo l ing  Tenn 80 (SOU) e rmina t ions  
Req 'd  i n d i c a t e  

t o p  o f  rock  
a t  favorab le  
dep th  b e l a  
p l a n t  grade 

820 775 A u x i l i a r y  1 . 5 m i  6tmi Yes Not  i n v e s t i -  4.5- i  t o  Imi NM 
Coo l ing  (US70 6  (LhN) gated Rockuood Tenn 1-4 mi SE 
Req'd 27) (pop 5.300:) across r e s -  

Caney Creek 562R 
(Mat ts  Bar Res) 

5 .5  mi t o  e r v o i r  
K ings ton  Tenn 
(pop 4.200:) 

CLINCH RIVER 
C l i n c h  R i v e r  16R 
(Mat ts  Bar Res) 

800 785 A u x i l ~ a r y  2!mi 2:mi Yes Core d r i l l i n g  8:mi t o  I -passes 
Coo l ing  (Oak Spur i n d i c a t e s  l i m e  K ings ton  Tenn through s i t e  
Req ' d  Ridge o f  stone and s i l t  (pop 4.200t) Imi  N 

Turnp ike )  SOU stone u n d e r l i e s  10 mi t o  
s i t e  Oak Ridge Tenn 
Geo log is ts  (pop 28,000!) 
b e l i e v e  adequ- 
a t e  foundat ion 
i s  a v a i l a b l e  

FR. BROAD 
RIVER 
T a y l o r  Bend 64R 
(Douglas Res) 

1055 1016 A u x i l i a r y  2:mi 4imi No C u r r e n t l y  7-mi t o  I - 6 r m i  N  
Coo l ing  (US 25E) (SOU) under i n v e s t i -  Newport Tenn 2-9tmi ii 
Req'd g a t i o n  (pop 7,3001) 12tmi 

t o  M o r r i s  town 
Tenn (pop 20.300') 

HOLSTON 
RlVER 
Bucl:l l ow 39L 1050 950 A u x i l i a r y  4?mi 4'mi No C u r r e n t l y  5'mi t o  I -passes 

Cool l n g  (US 11E) (SOU) under i n v e s t i -  Je f fe rson  C i t y  through s i t e  
Req'd g a t i o n  (POP 5,100t)  1-2:mi S  

Lee V a l l e y  BBL 
(Cherokee 
Res) 

1120 1089 A u x i l i a r y  2'mi 6 im i  110 G e o l o g i s t s s a y  10:mito 3-passes 
Coo l ing  (Tn 66A) (SOU) s i t e  i s  under-  R o g e r s v i l l e  Term j u s t  n o r t h  
Req'd l a i n  by l i m e -  (pop 4,000') I lm i  o f  t h e  s i t e  

stone and sha le  t o  h lo r r l s town 
Tenn (pop 20.300:) 

1195 1152 A u x i l i a r y  2!mi 1.5.mi No C u r r e n t l y  un- 11.5:mi t o  2-9.mi 
Coo l ing  (US 11 W )  (SOU) der  i n v e s t i g a -  R o g e r s v i l l e  Tenn SW 
Req'd t i o n  (pop 4,DOOt) 

16tmi t o  
Kingston Tenn 
(pop 32,OOOi) 

Phipps Oend 122R 

CUMBERLAND 

536 514 A u x i l i a r y  I t m i  5.5tmi Yes Ex tens ive  co re  8 im i  t o  2-5tmi 5 
Cool I ng (Tn 25) (L&N) d r i l l i n g  i n d i -  H a r r i s v i l l e  
Req'd ca tes  s a t i s f a c -  Tenn (pop 

t o r y  founda t ion  2,2001) 1 3 m i  t o  
a v a i l a b l e  Carthage Tenn 

(pop 2.500+) 

700 644 A u x i l i a r y  3 im i  4rmi No Core d r i l l i n g  5imi t o  
C o o l ~ n g  (Tn 50) (L8N) ind icaLes  s a t -  Columbia 
Req'd i s f a c t o r y  Tenn (pop 

founda t ion  21,500i) 
a v a i l a b l e  



The l a c k  o f  an assured supp l y  o f  c o o l i n g  wa te r  a t  t h e  Rieves Bend s i t e  i s  adequate reason f o r  i 
r e j e c t i o n ,  and t h e  same d e f i c i e n c y  a p p l i e s  t o  Buck I i o l l o w  which i s  d iscussed above. Both  t h e  
B l y t h e  F e r r y  and T a y l o r  Bend s i t e s  would be more c o s t l y  o r  l e s s  d e s i r a b l e  t o  develop t h a n  C l i n c  
R i v e r  f o r  t h e  reasons g i v e n  by t h e  a p p l i c a n t .  The s t a f f  t h e r e f o r e  agrees t h a t  t h e  Buck Hol low,  
R ieves Bend, B l y t h e  F e r r y  and T a y l o r  Bend s i t e s  shou ld  be e l i m i n a t e d  f rom c o n s i d e r a t i o n .  

S i t e  p r e p a r a t i o n  a c t i v i t i e s  f o r  a  4 - u n i t  n u c l e a r  power p l a n t  a t  t h e  H a r t s v i l l e  s i t e  have been 
a u t h o r i z e d  by t h e  NRC s i n c e  t h e  D r a f t  Environment Statement on t h e  CRBRP was issued.  S u f f i c i e r  
space i s  p robab l y  a v a i l a b l e  a t  t h e  H a r t s v i l l e  s i t e  f o r  t h e  demonst ra t ion  p l a n t  as w e l l ;  however 
c o n s t r u c t i n g  t h e  demons t ra t i on  p l a n t  t h e r e  d u r i n g  t h e  same t ime  p e r i o d  would i n c r e a s e  t h e  soc i c  
economic impacts  on t h e  sma l l  communit ies i n  t h e  a rea  by 50 p e r c e n t  (2800 persons a t  peak con- 
s t r u c t i o n  o f  CRBRP added t o  5300 f o r  H a r t s v i l l e ) .  The s t a f f  concluded t h a t  t h i s  s i t u a t i o n  s h o ~  
be avo ided i n  v iew o f  t h e  c o n s i d e r a b l e  s t r e s s  on f a c i l i t i e s  wh ich  i s  a l r e a d y  expected f rom t h e  
H a r t s v i  11 e  p r o j e c t  (NLIREG-75/039). 

Murphy H i l l  and Phipps Bend a r e  a l s o  p o t e n t i a l  s i t e s  f o r  commercial n u c l e a r  power p l a n t s  and we 
t h e r e f o r e  r e j e c t e d  by TVA f o r  t h e  LMFBR demons t ra t i on  p l a n t  i n  accordance w i t h  i t s  s i t i n g  c r i -  
t e r i a  (Sec. 9 .2 .2) .  Based on a  r e v i e w  of  i n f o r m a t i o n  p rov ided  by t h e  a p p l i c a n t  and a  v i s i t  t o  
b o t h  s i t e s ,  t h e  s t a f f  concluded t h a t  e i t h e r  wou ld  be s u i t a b l e  f o r  t h e  demonst ra t ion  p l a n t .  An 
a p p l i c a t i o n  f o r  p e r m i t s  t o  c o n s t r u c t  two n u c l e a r  u n i t s  a t  Phipps Bend i s  under rev iew,  b u t  t h e  
r e v i e w  has n o t  progressed enough f o r  any l i c e n s i n g  d e c i s i o n s  t o  have been made. Both o f  t hese  
s i t e s  a r e  t h e r e f o r e  p r e s e n t l y  a v a i l a b l e  as a l t e r n a t i v e s  t o  t h e  C l i n c h  R i v e r  s i t e .  

The NRC s t a f f  has cons ide red  seve ra l  a d d i t i o n a l  n u c l e a r  power p l a n t  s i t e s  i n  t h e  TVA s e r v i c e  a \  
d u r i n g  env i ronmenta l  r ev iews  o f  o t h e r  c o n s t r u c t i o n  p e r m i t  a p p l i c a t i o n s  by TVA. Seven a l t e r n a t .  
power p l a n t  s i t e s  were i d e n t i f i e d  and eva lua ted  i n  t h e  s t a f f ' s  FES f o r  t h e  B e l l e f o n t e  Nuc lea r  
P l a n t  (1974) and t h r e e  a l t e r n a t i v e  s i t e s  were e v a l u a t e d  i n  t h e  s t a f f ' s  FES f o r  t h e  H a r t s v i l l e  
Nuc lear  P l a n t  (NUREG-75/039, 1975) .  C u r r e n t l y ,  t h e  s t a f f  has under rev iew  c o n s t r u c t i o n  p e r m i t  
a p p l i c a t i o n s  f o r  t h e  Phipps Bend (DES, NUREG-0098, 1976) and Ye l low Creek Nuc lear  P l a n t s  (TVA, 
ER, 1976).  I n  summary, i t  i s  t h e  s t a f f ' s  judgment t h a t  p rev ious  and c u r r e n t  c o n s t r u c t i o n  perm 
a p p l i c a t i o n  rev iews o f  a l t e r n a t i v e  p l a n t  s i t e s  i n  t h e  TVA s e r v i c e  area by t h e  NRC s t a f f  have nl 
i d e n t i f i e d  any s i t e s  wh ich  would o f f e r  s u b s t a n t i a l  env i ronmenta l  advantages r e l a t i v e  t o  t h e  
C l i n c h  R i v e r  s i t e .  

9 .2 .5  Se lec ted  A l t e r n a t i v e  S i t e s  i n  t h e  TVA S e r v i c e  Area 

The s e l e c t i o n  process desc r i bed  i n  t h e  f o rego ing  s e c t i o n s  r e s u l t e d  i n  t h e  a p p l i c a n t ' s  e l i m i n a t  
a l l  b u t  t h r e e  s i t e s :  t h e  John S e v i e r  and Widows Creek hook-on s i t e s ;  and t h e  new s i t e  a t  C l i n  
R i v e r .  To t h i s  l i s t  t h e  s t a f f  has added t h e  Ph ipps Bend and Murphy H i l l  new s i t e s .  A  compari 
o f  a l l  f i v e  s i t e s  i s  g i v e n  i n  Tab le  9.3. The d a t a  r e v e a l  numerous d i f f e r e n c e s  i n  s i t e  c h a r a c t  
i s t i c s ,  b u t  none which i n d i c a t e  t h a t  l o c a t i o n  o f  t h e  LMFBR demonst ra t ion  p l a n t  a t  any one of  t 
f i v e  s i t e s  would n o t  be f e a s i b l e .  

I n  T a b l e  9.3, s l i g h t  d i f f e r e n c e s  i n  meteoro logy a r e  noted;  t h e  a tmospher ic  d i s p e r s i o n  c o n d i t i o  
a t  these s i t e s  a long  t h e  r i v e r s  of e a s t e r n  Tennessee a r e  so n e a r l y  a l i k e  t h a t  t h e y  shou ld  be 
cons ide red  comparable. R e l a t i v e  t o  o t h e r  r e g i o n s  o f  t h e  coun t r y ,  t h e r e  i s  a  g r e a t e r  f requency 
s tagnant  o r  poo r  d i s p e r s i o n  c o n d i t i o n s .  T h i s  g e n e r a l l y  r e s u l t s  i n  somewhat more r e s t r i c t i v e  
c o n t r o l s  on r o u t i n e  and p o t e n t i a l  a c c i d e n t a l  r e l eases .  On t h e  o t h e r  hand, t h e  a rea  i s  c h a r a c t  
i z e d  by r e l a t i v e l y  l ow  p o p u l a t i o n s .  For  example, as shown i n  Tab le  9.3, t h e  p o p u l a t i o n s  s u r r o  
i n g  t h e  f i v e  s i t e s  were a l l  below one m i l l i o n  o u t  t o  a  d i s t a n c e  o f  50 m i l e s  (an average o f  abo 
130 peop le  p e r  square m i l e ) .  T h i s  may be compared t o  t h e  va lue  o f  500 peop le  p e r  square m i l e  
c u r r e n t l y  used by t h e  NRC s t a f f  as a  c r i t e r i o n  t h a t  t r i g g e r s  a  more ex tens i ve  r e v i e w  of  a l t e r n  
t i v e  s i t e s .  T h i s  i s  f u r t h e r  i l l u s t r a t e d  i n  F i g u r e  9.2. 

The a p p l i c a n t  has made a  c o s t  comparison o f  l o c a t i n g  t h e  demonst ra t ion  p l a n t  a t  John S e v i e r ,  
Widows Creek and C l i n c h  R i v e r  (Tab le  9 .4) .  (Cost  es t ima tes  were n o t  made f o r  i n s t a l l a t i o n s  a t  
Phipps Bend and Murphy H i l l ,  b u t  n e i t h e r  s i t e  has un ique c h a r a c t e r i s t i c s  sugges t i ng  unusual  
c o s t s . )  The comparison showed t h a t  add ing t h e  n u c l e a r  f a c i l i t y  t o  t h e  Widows Creek p l a n t  woul 
be $98.4 mi 11 i o n  l e s s  expens ive  t han  c o n s t r u c t i o n  and f i v e - y e a r s '  o p e r a t i o n  o f  an e n t i r e l y  ner 
p l a n t  a t  t h e  proposed C l i n c h  R i v e r  s i t e ;  add ing t h e  n u c l e a r  f a c i l i t y  a t  John S e v i e r  wou ld  be 
$55.7 m i l l i o n  l e s s  expens ive  t h a n  t h e  CRBRP. The sav ings a t  t h e  two hook-on s i t e s  wou ld  come 
m a i n l y  i n  l ower  s i t e  development c o s t s  and a v o i d i n g  t h e  purchase o f  a  t u r b i n e - g e n e r a t o r  and 01 
b a l a n c e - o f - p l a n t  f a c i l i t i e s .  



TABLE 9.3 A Summary o f  Comparisons Between t h e  John Sev ier ,  Widows Creek, 
C l i n c h  R i v e r ,  Phipps Bend and Murphy H i l l  S i t e s  (ER, Tab le  9.2-3) 

~ o h h  ~ e v i e r ' ~ )  -- Widows ~ r e e k ' ~ )  C l i n c h  ~ i v e r ' ~ )  Phipps ~ e n d ' ~ )  Murphy n i l  I ( ~ '  

Based upon a , p r e l i m i n a r y  a n a l y s i s ,  each s i t e  rep resen ts  a  f e a s i b l e ' l o c a t i o n  t o  b u i l d  t he  p l a n t .  

Foundat ion 
Cond i t i ons  

Several  p o t e n t i a l  S i m i l a r  t o  TVA's 
.problems have been B u l l  Run Steam P lan t .  
i d e n t i f i e d .  Adequate Adequate founda t i on  
founda t i on  cou ld  be cou ld  be designed.  
designed.  

Adequate Adequate 

Seismology 

F lood ing  

Seismology i s  s i m i l a r  f o r  these s i t e s .  No a c t i v e  f a u l t s  i n  v i c i n i t y  o f  any o f  t he  s i t e s  and no p h y s l c a l  ev idence of  any 
r e c e n t  seismic a c t i v i t y  a t  the s i t e s .  

S i t e  grade l i e s  below S i t e  grade l i e s  below P lan t  grade can be S i t e  grade l i e s  be- S i t e  above OBF 
Design Basis Flood DBF l e v e l  e l e v a t i o n  es tab l  lshed above low OBF(c1 l e v e l  
(DBF) l e v e l  e l e v a t i o n  which would r e q u i r e  OBF l e v e l  e l e v a t i o n .  e l e v a t i o n  which 
which would r e q u i r e  spec ia l  f l o o d i n g  Best  s i t e  from t h i s  ~ o u l d  r e q u i r e  spec ia l  
spec ia l  f l ood ing  p r o l e c t i o n .  s tandpo in t .  f l o o d i o y  pt .otect ion.  
p r o t e c t i o n .  

Adequate based on Adequate 
John Sev ie r  Steam c o o l i n g  water  
p l a n t  ope ra t i ons .  a v a i l a b l e .  

W i l l  r e q u i r e  supple-  Mean d a i l y  s t ream- f l ow  Mean d a i l y  s t ream- f l ow  
mental  c o o l i n g .  i s  3600 c f s .  i s  39,360 c f s .  

Coo l i ng  Water 

S l i g h t l y  b e t t e r  than Less d e s i r a b l e  S l i g h t l y  l e s s  d e s i r -  S l i g h t l y  l e s s  d e s i r -  S l i g h t l y  l e s s  d e s i r -  
C l i n c h  R i v e r  s i t e .  than C l i n c h  R i v e r .  a b l e  than John Sev ie r  a b l e  than the  C l i n c l l  a b l e  than the  C l i n c h  

S i t e .  R i v e r  s i t e .  R i v e r  s i t e .  

Meteorology 

A v a i l a b l e  Land 

Access 

A l l  f i v e  p l a n t  s i t e s  can accomnodate the f a c i l i t i e s  and an e x c l u s i o n  area r a d i u s  of  2.000 f t  

Highway and r a i l  f a c -  Highway, r a i l  and Highway, r a i l  and Good road  and r a i l r o a d  Would need about 
i l i t i e s  a v a i l a b l e .  barge f a c i l i t i e s  barge f a c i l i t i e s  can access, bu t  r i v e r  i s  16 m i l e s  of  new roads 
Must t i e  i n t o  f a c i l i -  a v a i l a b l e .  T i e  i n t o  be added. Two m i l e s  n o t  nav igab le .  and 16 m i l e s  o f  new 
t i e s  a t  the p l a n t .  f a c i l i t i e s  may r e -  o f  r a i l  t r a c k  and r a i l r o a d s .  Barge 

q u i r e  some r e r o u t i n g  two m i l e s  o f  im- access i s  f e a s i b l e .  
of  e x i s t i n g  l i n e s  p l u s  p r o v i n g  o r  b u i l d i n g  
a d d i t i o n a l  t r a c k  t o  o f  roads i s  r e q u i r e d .  
the NSSS. 

140 a d d i t i o n a l  o f f s i t e  t ransmiss ion  l i n e s  r e q u i r e d  Some a d d i t i o n a l  o f f -  Acceptable access t o  Acceptable acccess t o  
w i t l !  o n l y  some t i e - i n  equipment needed. s i t e  t ransmiss ion  t ransmiss ion  g r i d .  t r ansmiss ion  g r i d .  

l i n e s  r e q u i r e d .  (Sec-  
t i o n  3 . 9 )  T i e - i n  t o  
161-kV l i n e - a n d  
swl t c l l ya rd  needed. 

Steam Candi t i o r l s  Oegvaded f rom e x i s t i n g  Degraded froll l e x i s t i r l g  Set  by p l a n t  des iqn .  Set by p l a n t  design.  Se: by p l a n t  design.  
c o n d i t i o n s .  Cansid-  c o n d i t ~ o n s .  Consid- 
e red  f e a s i b l e  b u t  w l l l  e red  f e a s i b l e  bu t  s ~ i s -  
have increased cur- t u r e  may be a  problem 
b i n e  e r o s i o n  and a rso -  
r i a t e d  maintenance.  

i o c a l  ponula-  694.295 
t i o n  w l t h l n  
50 *miles (1970) 

To ta l  popula-  
t i o n  w i t h i n  
10 m i l e s  
1970 16,955 
2010 27.560 

To ta l  popu la -  725 
t i o n  i r l t h i n  
2  r l i l e s  

I:o s ~ g n l f ' c a n t  110 s i g n i f i c a n t  No s i g n i f i c a n t  
concentration co r l cen t ra t i on  concen t ra t i on  

Land Impact 

Addi t l o n a l  l a n d  None 
Conmi t t e d  - 
Acres 

l ione Soae ( t o  be d e t e r -  1350 acre t o t a l  s i t e  1235 ac re  t o t a l  s i t e  
mined) 

Land Use l r ~ d u s t r l a l  
Des igna t i on  

l n d u ~ t r i a l  I n d u s t ~ . i s l  I n d u s t r i a l  I n d u s t r i a l  

P r o x i m i t y  t o  Andrew Jacl.son 111s- 
l i a t i o n a l  Monu- t o r i c a l  s i t e  w i t h i n  
rl,ents o r  H i s -  25 r n ~ l c s  
t o r i c  S i t e s  

Russel Cnvc w i t h i n  I.luseum o f  Atomic THO Na t iona l  Reo ls te r  No n a t l o n a l  p rope r t i es ,  
I S  m i l e s  Energy and ORNL Graph i te  ~ . l o E r t i e s ' w i i h ; n !  b u t  a  h i s t o r i c  

Reactor  wi t l l i n  10 m i l e s  5  n13es :  l o g  cab in  

D is tance  t o  31.4 m i l es  
INcarest Surface 
Water l l se r  

Po tab le  Water 3.46 t.IG0 
i n t a k e  

Addi l . ional  Heat i s s e n t i a l l y  none 
ReJcc t i on  to  
R c s c r v o i r  frolt l 
I.MFBR 

Essentially none Sllial I a? t h  c o o l i n g  Slllal l rr i  t h  S~ual 1  r i i  t l l  
tower's c o o l i n g  tor icrs c o o l i n g  tovrers 

Ail. C u a l i t y  50. enl iss inns Irul~r 
llllllac 1 a l l&a t i on  o f  " 1 1 - f i r e d  

r c h e a t c r  o f  1.4 Lonsl  
Ihr. liowevur, opc ra -  
L ion  o r  LMFBll u n l l  dc-  
crease 502 emission 
l e v e l 5  when p l a n t  would 
o lhc l -wise bu requi l -cd.  

Reduces OVU~BII sysLer,> e r t ~ i s ~ i o n  I c v e l s  wl,e,, LI~ITOR i c  i n  o p e r a t i o n .  i n  coslpar ison t o  John S e v i e r ,  these 
s i t c s  have lowcr e t l i i s s~on  l e v c l s  by  alnounl. contributed by  ope!-at ion of  o i l - f i r e d  r c h c a t e r  d u r i n g  opera-  
t i o n  o f  LMTUR. 

~T--CK--G<~~P 9.2 - 3  
( b )  E R ,  Apl, A  
( c )  OOF l e v e l  i; cu l - re i l t l y  ~ l n r e s o l v e d .  





TABLE 9 .4  Summary o f  Economic Comparison o f  LMFBR 
Demonst ra t ion  P l a n t  A l t e r n a t i v e s  

( M i l l i o n s  o f  ~ o l l a r s ) ( ~ )  
Widows Creek C l i n c h  R i v e r  John S e v i e r  

A. PLANT  COST'^) 
S i t e  Development ( C  
Nuc lea r  P l a n t  (NSSS) 
Tu rb ine  P l a n t  
Hook-on 
C o o l i n g  F a c i l i t i e s  
Swi t c h y a r d  

S u b t o t a l  (1974 $ )  

8.  FIVE-YEAR DEMONSTRATION PERIOD OPERATING COST 

Nuc lea r  Fuel  ~ a b r i c a t i o n ( ~ )  107.3  
Fuel  O i l  - - 
Non-Fuel 0  & M 47.3 

S u b t o t a l  154.6 

P o t e n t i a l  Power C r e d i t  (71 .5)  (67 .9 )  (68.7)  

Net  Opera t i ng  Cost (1974 $ )  82.8 85.5 112.0 

C .  OTHER PROJECT COST 

P r o j e c t  Management 
C o n t r a c t  Se rv i ces  
P r o p e r t y  Insurance 
Suppo r t i ng  R&O 

Sub to ta l  (1974 $ )  

D. PROJECT COST 

A + B  + C (1974 8 )  1316.7 
E s c a l a t i o n  A1 1  owance 633.7 

T o t a l  1950.4 
D i f f e rences  Base 

( a ) ~ o u r c e :  . . L e t t e r  t o  NRC f rom A. R .  Buh l ,  CRBRP P r o j e c t  Of f ice ,  Jan. 10, 1977 

( b ) ~ l a n t  c o s t  es t ima tes  i n c l u d e  normal overhead and a p p r o p r i a t e  con t i ngenc ies  f o r  each 
p a r t  o f  t h e  p l a n t  e s t i m a t e ,  b u t  do n o t  i n c l u d e  i n t e r e s t  d u r i n g  c o n s t r u c t i o n .  

( " s i t e  development c o s t s  f o r  John Sev ie r  and Widows Creek a r e  smal l  and i n c l u d e d  i n  t h e  
hook-on c o s t  e s t i m a t e .  

( d ) ~ u c l e a r  f u e l  f a b r i c a t i o n  c o s t  does n o t  i n c l u d e  t h e  c o s t  o f  o t h e r  f u e l  c y c l e  m a t e r i a l s  
and s e r v i c e s  t h a t  w i : l  be p rov ided  by ERDA; t h e  d i f f e r e n c e  i n  c o s t  i n d i c a t e d  i s  due 
t o  t h e  s m a l l e r  r e a c t o r  s i z e  a t  John S e v i e r .  



An i m p o r t a n t  economic f a c t o r  i n  f a v o r  o f  an e n t i r e l y  new p l a n t  i s  i t s  p o t e n t i a l  va lue  t o  TVA, 
wh ich  w i l l  have t h e  o p t i o n  t o  purchase and ope ra te  t h e  p l a n t  a t  t h e  c o n c l u s i o n  o f  t h e  i n i t i a l  
5 -year  p e r i o d .  The CRBRP, w i t h  i t s  own t u r b i n e - g e n e r a t o r ,  p robab l y  can be cont inued i n  o p e r a t i  
as a  power producer ,  whereas t h e  hook-on p l a n t s  cannot  be ass igned a  va lue  as c a p a c i t y  s i n c e  t t  
would n o t  r e p r e s e n t  an i n c r e a s e  i n  power system c a p a c i t y ;  t hey  would a c t u a l l y  i n c u r  a  27-MWe 
r e d u c t i o n  o f  t h e  p r e s e n t  c a p a c i t y  a t  Widows Creek, o r  a  36-MWe r e d u c t i o n  a t  John Sev ie r ,  due t c  
t h e  o f f - d e s i g n  steam c o n d i t i o n s  which would r e s u l t  f r om t h e  r e a c t o r .  T h i s  r e d u c t i o n  i n  n e t  
c a p a c i t y  and t h e  need t o  s h u t  down t h e  f a c i l i t y  d u r i n g  connec t i on  o f  t h e  n u c l e a r  i s l a n d  t o  t h e  
t u r b i n e  system would r e s u l t  i n  temporary  b u t  s i g n i f i c a n t  l osses  o f  g e n e r a t i n g  c a p a c i t y .  More- 
ove r ,  t h e  ages o f  t h e  e x i s t i n g  t u r b i n e s  (abou t  25 yea rs  a t  John Sev ie r  and about 30 y e a r s  a t  
Widows Creek) ,  and t h e  deg rada t i on  o f  t u r b i n e  performance r e s u l t i n g  f r om t h e  mismatch i n  steam 
c o n d i t i o n s  i n  t h e  hook-on arrangement, p resen t  u n c e r t a i n t i e s  as t o  t h e  c a p a b i l i t y  o f  t hese  mach 
t o  meet t h e  r e l i a b i l i t y  o b j e c t i v e s  o f  t h e  p r o j e c t .  

W i t h  r e s p e c t  t o  t h e  p l a n t  d e s i g n  i n  gene ra l ,  an a l l - n e w  p l a n t  o f f e r s  a  d i s t i n c t  advantage s i n c e  
i t  c o u l d  be des igned i n  an i n t e g r a t e d  f a s h i o n  t o  accommodate t h e  LMFBR n u c l e a r  steam supp l y  
system. Eng inee r i ng  c o m p l i c a t i o n s  assoc ia ted  w i t h  des ign  would t he reby  be min imized.  An a l l - n  
p l a n t  would a l s o  p r o v i d e  g r e a t e r  assurance t h a t  t h e  f a c i l i t y  would be a v a i l a b l e  beyond t h e  demo 
s t r a t i o n  p e r i o d  f o r  extended resea rch  and development on t h e  LMFBR concept  and advanced f u e l s .  

I n  v iew o f  t h e  above c o n s i d e r a t i o n s  and o t h e r  p o t e n t i a l  t e c h n i c a l  problems w i t h  a  hook-on a r r a n  
ment (ER, p .  9.2-32),  t h e  a p p l i c a n t  chose t o  c o n s t r u c t  an e n t i r e l y  new p l a n t .  The NRC s t a f f  
concurs  w i t h  t h i s  d e c i s i o n  on t h e  b a s i s  t h a t  expend i t u re  o f  t h e  a d d i t i o n a l  funds i s  necessary  tc 
assure  a  h i g h  degree o f  p r o b a b i l i t y  t h a t  t h e  demons t ra t i on  p l a n t  w i l l  meet i t s  o b j e c t i v e s  under 
t h e  LMFBR program. 

The a p p l i c a n t ' s  c h o i c e  o f  t h e  C l i n c h  R i v e r  s i t e  r a t h e r  than Phipps Bend, Murphy H i l l  o r  any o f  
t h e  o t h e r  TVA a l t e r n a t i v e  s i t e s ,  appears t o  have been i n f l uenced  by TVA's d e s i r e  t o  r e s e r v e  
c e r t a i n  s i t e s  f o r  commercial power p l a n t s .  However, t h e r e  appear t o  be no s i g n i f i c a n t  e n v i r o n -  
menta l  b e n e f i t s  t o  be ga ined  f rom l o c a t i n g  t h e  p l a n t  a t  these a l t e r n a t i v e  s i t e s .  

From t h e  s a f e t y  s t a n d p o i n t ,  as shown i n  Tab le  9.3 and F i g u r e  9.2, none o f  these s i t e s  i s  substat  
t i a l l y  d i f f e r e n t  t h a n  t h e  C l i n c h  R i v e r  s i t e  w i t h  respec t  t o  s i t e  i s o l a t i o n  ( p o p u l a t i o n  d e n s i t y )  
There  a r e  some d i f f e r e n c e s  w i t h  r e s p e c t  t o  a v a i l a b l e  e x c l u s i o n  r a d i u s ,  s i z e  o f  p o p u l a t i o n  w i t h i ~  
a  few m i l e s  o f  t h e  p l a n t  and nearby  i n d u s t r i a l  f a c i l i t i e s .  Whi le  t h e  C l i n c h  R i v e r  s i t e  i s  l e s s  
f a v o r a b l e  i n  t hese  r e s p e c t s ,  t h e  d i f f e r e n c e s  a r e  n o t  so g r e a t ,  i n  t h e  s t a f f ' s  view, as t o  warrar 
a  c o n c l u s i o n  t h a t  r e l o c a t i o n  t o  another  s i t e  w i t h i n  t h e  TVA r e g i o n  shou ld  be cons ide red .  

9.2.6 A l t e r n a t i v e  TVA S i t e s  Ou ts ide  I t s  S e r v i c e  Area and A l t e r n a t i v e  ERDA S i t e s  

T h i s  d i s c u s s i o n  i s  p r o v i d e d  i n  response t o  NRDC comments (see p .  A-61) on the  DES wh ich  s t a t e  
t h a t  a l t e r n a t i v e  s i t e s  w i t h  more f a v o r a b l e  env i ronmenta l  and s a f e t y  f e a t u r e s  were n o t  ana lyzed,  
s p e c i f i c a l l y  t h e  ERDA p r o p e r t i e s  a t  Hanford ,  Idaho and Nevada. ( A l t e r n a t i v e  s i t e s  w i t h i n  t h e  T\ 
s e r v i c e  area a r e  d i scussed  i n  Sec t i ons  9 .2 .1  t h rough  9 .2 .5  and 11.9 .3 .  C o - l o c a t i o n  w i t h  f u e l  
c y c l e  f a c i l i t i e s  i s  d i scussed  i n  S e c t i o n  11.9.5 and underground s i t e s  i n  Sec t i on  11.9 .6 . )  I n  
p e r f o r m i n g  t h i s  r e v i e w ,  t h e  s t a f f  has observed t h e  gene ra l  p r i n c i p l e  i n  t h e  Nuc lear  Regu la to ry  
Commission's Memorandum and Order  o f  August 27, 1976, t h a t  " c o n s i d e r a t i o n  o f  a l t e r n a t i v e s  need 5 
no f u r t h e r  t han  t o  e s t a b l i s h  whether o r  n o t  s u b s t a n t i a l l y  b e t t e r  a l t e r n a t i v e s  a r e  l i k e l y  t o  be 
a v a i l a b l e . "  The s t a f f  has a l s o  no ted  t h e  Commission's judgement t h a t  t h i s  agency does n o t  need 
t o  determine t h a t  CRBR i s  t h e  " b e s t "  o r  " o p t i m a l "  a l t e r n a t i v e ,  b u t  o n l y  t h a t  t h e  a p p l i c a n t ' s  
p r e f e r r e d  approach i s  " reasonab le . "  

The Commission's Order s t a t e d  a l s o  t h a t  t h e  programmatic impact  s ta tement  (ERDA-1535) i s  d i s -  
p o s i t i v e  o f  need f o r  a  demons t ra t i on -sca le  f a c i l i t y ,  i n c l u d i n g  i t s  t i m i n g  and o b j e c t i v e s .  The 
s t a f f  has t h e r e f o r e  i n c l u d e d  i n  i t s  c o n s i d e r a t i o n  o f  a l t e r n a t i v e  s i t e s  an assessment as t o  
whether  a  change i n  t h e  proposed s i t e  i s  l i k e l y  t o  p e r m i t  t he  t i m i n g  requ i rements  t o  be met. 

I n  o r d e r  t o  determine i f  a l t e r n a t i v e  s i t e s  w i t h  s u b s t a n t i a l l y  more f a v o r a b l e  env i ronmen ta l  and 
s a f e t y  f e a t u r e s  a r e  found e lsewhere i n  t he  U n i t e d  S ta tes ,  t he  a p p l i c a n t s  were reques ted  t o  surve 
such p o s s i b i l i t i e s  f o r  l o c a t i o n  o f  t h e  LMFBR demonst ra t ion  p l a n t  on p r o p e r t i e s  i n  t h e i r  cus tody  
o u t s i d e  t h e  TVA powei- system. TVA compared TVA-owned s i t e s  o u t s i d e  i t s  s e r v i c e  a rea  t o  t h e  
C l i n c h  R i v e r  s i t e  and ERDA s i m i l a r l y  compared U.S. government-owned s i t e s  under i t s  j u r i s d i c t i o n  
(Buh l  , Nov. 18, 1976) .  I n  t h e  a p p l i c a n t ' s  sc reen ing  process,  a  minimum requ i remen t  f o r  s i t e  
s i z e  was 300 ac res  assuming an e x c l u s i o n  d i s t a n c e  o f  2000 f e e t .  T h i s  c r i t e r i o n  was s t a t e d  t o  be 
based on Regu la to ry  Guide 4.7,  "General S i t e  S u i t a b i l i t y  C r i t e r i a  f o r  Nuc lear  Power S t a t i o n s . "  
The s t a f f  agrees t h a t  t h i s  i s  a  reasonab le  v a l u e  f o r  t h e  purpose o f  s i t e  sc reen ing  f o r  t h e  demon 
s t r a t i o n  p l a n t .  The s i t e s  wh ich  a r e  l a r g e  enough f o r  t h e  p l a n t  were t h e n  cons ide red  w i t h  respec 
t o  t h e  o t h e r  s i t e  s u i t a b i l i t y  parameters d i scussed  i n  t h e  gu ide and p o t e n t i a l  impac ts  o f  t h e  
p l a n t  on t h e  env i ronment .  



TVA has o n l y  two s i t e s ,  Page and Artemus, o u t s i d e  t h e  TVA s e r v i c e  &ea which m i g h t  b e  cons ide red  
( F i g .  9.1).  Bo th  were purchased because o f  t h e i r  p r o x i m i t y  t o  c o a l  resources.  Page, 3.5 m i l e s  
sou theas t  o f  P i n e v i l l e ,  Kentucky,  i s  u n s u i t a b l e  f o r  t h e  LMFBR demons t ra t i on  p l a n t  s i t e  because o f  
i t s  i n s u f f i c i e n t  s i z e ,  122 acres .  Purchase o f  a d d i t i o n a l  l and  would be necessary t o  p r o v i d e  an 
adequate e x c l u s i o n  area.  The s i t e  a l s o  has a  l i m i t e d  wa te r  supp ly ,  a  p o t e n t i a l  p rob lem f o r  f i s h  
passage a t  t h e  d i scha rge ,  no barge access and r e l a t i v e l y  h i g h  t r a n s m i s s i o n  1  i ne cos ts .  Charac ter -  
i s t i c s  o f  t h e  553-acre Artemus s i t e ,  8  m i l e s  no r thwes t  o f  P i n e v i l l e ,  a r e  s i m i l a r  t o  those o f  t h e  
Page s i t e .  Wh i l e  t h e  s i z e  i s  adequate, t h e  s i t e  i s  i n f e r i o r  t o  t h e  proposed s i t e  because o f  t h e  
1  i m i t e d  amount o f  wa te r  i n  t h e  Cumberland R i v e r  (6.2 c f s  minimum d a i l y  l ow  f low) ,  no barge access 
and t h e  e x t e n s i v e  t r a n s m i s s i o n  f a c i l i t i e s  t h a t  would be necessary  t o  i n t e g r a t e  t h e  p l a n t  i n t o  t h e  
power system. The r e s u l t i n g  h i g h e r  c o s t s  t h a t  would be sus ta ined  on b o t h  counts ,  and t h e  f a c t  
t h a t  no  s i g n i f i c a n t  advantages o f  t h e  s i t e  a r e  e v i d e n t  over  t h e  C l i n c h  R i v e r  s i t e ,  gave cause t o  
conc lude t h a t  b o t h  Page and Artemus a r e  n o t  s u i t a b l e  a l t e r n a t i v e s .  

From a  survey o f  a l l  ERDA p r o p e r t i e s ,  t h e  a p p l i c a n t  found t h a t  29 ERDA areas appeared t o  meet 
t h e  minimum s i z e  requ i remen t  o f  300 ac res .  F i v e  m i n i n g  c l a i m  areas were e l i m i n a t e d  upon f u r t h e r  
examina t i on  because each o f  t h e  p a r c e l s  h e l d  by t h e  Government i n  f e e  c o n t a i n s  l e s s  t han  300 ac res .  
Twenty-one o t h e r  areas were r e j e c t e d  f o r  one o r  more o f  these reasons: i n s u f f i c i e n t  c o o l i n g  wa te r ,  
excess i ve  se i sm ic  ground mo t i on ,  i n t e r f e r e n c e  w i t h  p r o j e c t s  under t h e  D i v i s i o n  o f  M i l i t a r y  A p p l i -  
c a t i o n s  weapons program, r e l a t i v e l y  h i g h  p o p u l a t i o n  d e n s i t y ,  i n s u f f i c i e n t  space o r  u n d e s i r a b i l i t y  
o f  l o c a t i o n  i n  c l o s e  p r o x i m i t y  ( 1 / 2  m i l e )  t o  e x i s t i n g  ERDA f a c i l i t i e s .  Upon examinat ion  o f  t h e  
d e s c r i p t i v e  i n f o r m a t i o n  r e g a r d i n g  t h e  26 areas, t h e  s t a f f  agreed w i t h  t h e  a p p l i c a n t ' s  d e c i s i o n  
t o  r e j e c t  them as cand ida te  s i t e s  f o r  t h e  demons t ra t i on  p l a n t .  

S p e c i f i c a l l y ,  t h e  800,000-acre Nevada T e s t  S i t e  i s  n o t  s u i t a b l e  because o f  t h e  h i g h  c o s t  a s s o c i -  
a t e d  w i t h  t h e  es t ima ted  0.75 g  des ign  requ i remen t  f o r  se ismic  ground mo t i on ,  l a c k  o f  s u r f a c e  wa te r  
and l i m i t e d  groundwater  (use f o r  t h e  demons t ra t i on  p l a n t  would c o n f l i c t  w i t h  o t h e r  uses o f  
Nevada's l i m i t e d  supp l y )  and r e l a t i v e l y  h i g h  t r a n s m i s s i o n  l i n e  c o s t s ,  as w e l l  as c o n f l i c t s  w i t h  
c u r r e n t  s i t e  p r o j e c t s  c o v e r i n g  research,  development, a n d > t e s t i n g  n u c l e a r  weapons. The s i t e  i s  
bordered on t h r e e  s i d e s  by t h e  U.S. A i r  F o r c e ' s  N e l l i s  Bombing and Gunnery Range, an a d d i t i o n a l  
p o t e n t i a l  c o n f l i c t .  A  second Nevada s i t e ,  t h e  2500-acre Cen t ra l  Nevada Tes t  Area, about  100 
m i l e s  n o r t h  o f  t h e  above-discussed s i t e ,  was r e j e c t e d  because i t  i s  h e l d  i n  r e s e r v e  f o r  p o t e n t i a l  
underground n u c l e a r  t e s t i n g ,  i t  has a  l i m i t e d  wa te r  supp ly  (50 t o  100 w e l l s  about  1000 f t  deep 
v e r y  l i k e l y  wou ld  be needed t o  g i v e  wa te r  w i t h  a  300 t o  600 ppm d i s s o l v e d  s o l i d s  c o n t e n t ,  and t h e  
q u a l i t y  p r o b a b l y  would d e t e r i o r a t e  as w i t hd rawa l  proceeded),  i t  has an es t ima ted  0.49 des ign  
requ i remen t  f o r  se i sm ic  ground mot ion ,  i t  would r e q u i r e  c o s t l y  t r a n s m i s s i o n  l i n e s ,  and l a b o r  
supp l y  i s  l i m i t e d .  The s t a f f  concurs  w i t h  r e j e c t i o n  o f  bo th  Nevada s i t e s .  

The rema in ing  t h r e e  ERDA p r o p e r t i e s  cons ide red  were Hanford,  Savannah R i v e r ,  and t h e  Idaho 
N a t i o n a l  Eng inee r i ng  L a b o r a t o r y  ( INEL) .  A l l  t h r e e  a r e  i n  r e l a t i v e l y  remote areas and a r e  between 
200,000 and 600,000 ac res  i n  s i z e .  P r e l i m i n a r y  a n a l y s i s  i n d i c a t e s  t h a t  any one o f  them c o u l d  
r e a d i l y  accommodate t h e  demons t ra t i on  p l a n t ,  a l ong  w i t h  t h e  c u r r e n t  w ide v a r i e t y  o f  n u c l e a r  
energy  p r o j e c t s  i n c l u d i n g ,  a t  Hanford ,  t h e  c o n s t r u c t i o n  o f  commercial n u c l e a r  power p l a n t s  (WPPSS 
1, 2  & 4 ) .  

C h a r a c t e r i s t i c s  o f  t h e  t h r e e  a l t e r n a t i v e  ERDA s i t e s  a r e  compared i n  Tab le  9.5 t o  those o f  t h e  
C l i n c h  R i v e r  s i t e .  As ide  f rom a  h i g h e r  s a f e  shutdown ear thquake des ign  requ i remen t  a t  Idaho, 
t h e r e  wou ld  p r o b a b l y  be no d i f f e r e n c e s  i n  p l a n t  des ign  except  as necessary  t o  adapt  i t  t o  t e r r a i n  
and c l i m a t i c  c o n d i t i o n s .  Nor a r e  t h e r e  l i k e l y  t o  be any s u b s t a n t i a l  d i f f e r e n c e s  among t h e  f o u r  
s i t e s  w i t h  r e s p e c t  t o  p o t e n t i a l  socioeconomic impacts  r e s u l t i n g  f rom p l a n t  c o n s t r u c t i o n  and 
o p e r a t i o n .  The b i o l o g i c a l  impacts  o f  c o n s t r u c t i o n  would va ry  among t h e  s i t e s  due t o  t h e i r  d i f -  
fe rences i n  eco logy,  b u t  t h e  s t a f f  b e l i e v e s  these impacts would be no more than m ino r  a t  any o f  
t h e  s i t e s .  E f f l u e n t s  f r om t h e  p l a n t  under normal o p e r a t i n g  c o n d i t i o n s  would be so smal l  t h a t  t h e  
env i ronmenta l  e f f e c t s  would be m in ima l .  Hence, t h e r e  appears t o  be no s u b s t a n t i a l  d i f f e r e n c e s  
among t h e  s i t e s  w i t h  r e s p e c t  t o  impacts  f r om c o n s t r u c t i o n  and normal p l a n t  o p e r a t i o n .  

However, a l l  t h r e e  o f  t h e  a l t e r n a t i v e  s i t e s  p r o v i d e  t h e  o p p o r t u n i t y  t o  use ve ry  l a r g e  e x c l u s i o n  
areas and t h e y  have l ower  su r round ing  p o p u l a t i o n  d e n s i t i e s .  The a tmospher ic  d i s p e r s i o n  a t  t h e  
t h r e e  a l t e r n a t i v e  s i t e s  i s  a l s o  s u p e r i o r  t o  t h a t  a t  t h e  C l i n c h  R i v e r  s i t e .  These f a c t o r s  wou ld  
r e s u l t  i n  l ower  c a l c u l a t e d  doses f rom an i d e n t i c a l  r e l e a s e  o f  a i r b o r n e  r a d i o a c t i v i t y .  The re fo re ,  
t h e  s t a f f  conc luded t h a t  t h e  t h r e e  a l t e r n a t i v e  s i t e s  do o f f e r  t h e  o p p o r t u n i t y  f o r  r educ ing  t h e  
p o t e n t i a l  impact  o f  a c c i d e n t a l  r a d i o l o g i c a l  r e l e a s e s  t o  t h e  atmosphere. Because o f  t h e  advantage 
o f  t h e  a l t e r n a t i v e  ERDA s i t e s  i n  t h i s  rega rd ,  t h e  s t a f f  a l s o  rev iewed these  s i t e s  f rom t h e  
s t a n d p o i n t  of t h e i r  a b i l i t y  t o  meet t h e  o t h e r  o b j e c t i v e s  o f  t h e  demons t ra t i on  r e a c t o r  (Sec. 8 .3 ) .  



Table 9.5 Comparison of Clinch River S i t e  t o  Selected Al te rna t ive  ERDA 

CLINCH RIVER HANFORD RESERVATION IDAHO RESERVATION SAVANNAH RIVER RESERVATION - 
Location 9 miles  SW of Oak Ridge, On the  north boundary About 25 miles W of Idaho About 25 miles SE of Augusta, 

TN (ad jacen t  t o  Oak Ridge of Richland, Washington F a l l s ,  Idaho Georgia 
Reservation) 

S i t e  Size:  1364 acres  360,000 acres  570,000 acres  190,000 acres  

Exclusion Boundary 2,200 f e e t  Potent ial  f o r  >>2,200 f t  Potent ial  f o r  >>2,200 f t  Po ten t ia l  f o r  >>2,200 f t  
Population Center 

Distance s 7  miles  (Oak ~ idge-28 ,319)  (Richland-26,290) (b  ) -25 miles (Idaho Fa l l s -  s25 mi 1 es  (Augusta-59,864) 
35,776) 

Population Exclusion 2200 f e e t  
Boundary 

Population within 7 00,000 
50 Miles 

15 miles 20 miles 10 miles 

, Cooling Water Supply Clinch River - Adequate Columbia River - Adequate Groundwater - adequate Savannah River - adequate 

' Flooding Problems None a t  proposed loca t ion  None expected None expected None expected 
on s i t e  

Foundation Conditions Adequate - limestone and Adequate - dense sand Good - surface b a s a l t  Adequate - hard c lay  marl 
s i  1 t s tone  and gravel t o  100 f t ,  with limestone nodules 

c lay  below 
I 

Seismology - probable 
design bas i s  SSE 

i acce le ra t ion  0.259 0. ~ 5 ~ " )  Uncertain ( d l  0 . 2 0 ~ ( ~ )  

Atmospheric Dispersion Base Bet ter  than Clinch River Bet ter  than Clinch River Much b e t t e r  than Clinch River 
1 

Land use on s i t e  Wooded Nuclear-related; Nuclear-related; 
environmental research grazing 

Nuclear; unoccupied land i s  
environmental research park 

Nearby F a c i l i t i e s  Nuclear-gaseous d i f fus ion  Nuclear-NPR within Nuclear - LOFT, t e s t  Nuclear - Weapons r e l a t e d  
p l a n t ,  3 miles;  O R N L  2 miles of possible  reac tors  a c t i v i t i e s ,  H2S s t o r e d ;  
4 miles;  small i n d u s t r i a l  locat ion i n  100 Area; a g r i c u l t u r e  
park 1 .5  miles;  small farms a g r i c u l t u r e ,  LMFBR 

techno1 ogy cen te r  



Table  9.5 (Cont inued)  

CLINCH RIVER HANFORD RESERVATION IDAHO RESERVATION SAVANNAH RIVER RESERVATION 

S i t e  Access Road, r a i l r o a d ,  and barge Road, r a i l r o a d ,  and Road and r a i l r o a d  o n l y  Road, r a i l r o a d ,  and barge 
barge 

Transmiss ion F a c i l i t i e s  %3.2 m i l e s  o f  new l i n e  Only  minor  t r a n s m i s s i o n  20 m i l e s  o r  more o f  new Only  m ino r  t r a n s m i s s i o n  l i n e  
r e q u i r e d  l i n e  c o n s t r u c t i o n  l i n e  and s u b s t a t i o n  c o n s t r u c t i o n  r e q u i r e d  

expected a d d i t i o n s  r e q u i r e d  

T e r r e s t r i  a1 Impacts M ino r  Min imal  Minor ,  2  endangered Minor ,  2  endangered spec ies  
spec ies  p resen t  p resen t  

Aqua t i c  Impacts Mi n o r  Minimal None Minor  

Labor Supply Over 50% l o c a l  Over 50% l o c a l  Over 50% l o c a l  Over 50% l o c a l  

Socioeconomic Impacts  Some adverse impact  on Same as C l i n c h  R i v e r  Same as C l i n c h  R i v e r  Same as C l i n c h  R i v e r  
l o c a l  government s e r v i c e s  

U t i l i t y  P a r t i c i p a t i o n  Yes Doub t fu l  a t  t h i s  t i m e  Unl i k e l y  Doub t fu l  a t  t h i s  t i m e  

( a ) ~ a s i c  sources o f  i n f o r m a t i o n  were t h e  a p p l i c a n t ' s  s u b m i t t a l  (Buh l ,  Nov. 18, 1976),  t h i s  FES, t h e  documents l i s t e d  below, and t h e  
s t a f f ' s  judgment.  

( b ) ~ i c h l a n d  bo rde rs  t h e  Hanford Rese rva t i on ;  f o r  FFTF t h e  d i s t a n c e  i s  6  m i l e s ;  f o r  WPPSS, 8  m i l e s ;  f o r  t h e  100 Area, about  30 m i l e s .  

("SER f o r  WPPSS 1  & 4 on t h e  Hanford  Rese rva t i on .  On-going rev iew  of t h e  S k a g i t  s i t e  (Docket Nos. STN 50-522 & 523) 
has b rough t  t o  t h e  s t a f f ' s  a t t e n t i o n  a  p o s s i b l e  change i n  t h e  l o c a t i o n  and s i z e  o f  t h e  1872 Cen t ra l  Washington 
ear thquake.  The proposed new l o c a t i o n  would p l a c e  t h e  earthquake c l o s e r  t o  t h e  Hanford s i t e  and c o u l d  impact  
ou r  p r e v i o u s  c o n c l u s i o n  r e g a r d i n g  t h e  a c c e l e r a t i o n  f o r  se ismic  des ign t h e r e .  

( d ) ~ ~ ~ ~  e s t i m a t e  0.329 f o r  t h e  LOFT f a c i l i t y  near  c e n t e r  o f  t h e  r e s e r v a t i o n  (ANL/RAS 76-22, Vo l .  6, P t .  1, Sept.  1976) .  

( e ) ~ ~ ~  f o r  A l v i n  W .  V o g t l e  Nuc lea r  P l a n t  across  t h e  r i v e r .  



Except f o r  t h e  d e l a y  t h a t  would ensue from s e l e c t i o n  of  an a l t e r n a t i v e  s i t e ,  b o t h  Savannah R i v e r  
and Hanford  appear t o  be accep tab le  s i t e s .  The INEL s i t e  i s  l e s s  c e r t a i n  because o f  t h e  r e l a -  
t i v e l y  h i g h  r a t e  of  se i sm ic  a c t i v i t y  i n  t h e  Idaho r e g i o n  and t h e  l a c k  o f  any l i c e n s e d  power 
r e a c t o r  i n  t h a t  r e g i o n .  These c o n d i t i o n s  i m p l y  t h a t  t h e  r e g u l a t o r y  r e v i e w  o f  a  s i t e  a t  INEL 
c o u l d  be more t i m e  consuming than  a t  t h e  o t h e r  s i t e s  and i t  i s  n o t  u n l i k e l y  t h a t  t h e  demonstra- 
t i o n  p l a n t  would have t o  be redes igned f o r  a  h i g h e r  l e v e l  of  v i b r a t o r y  ground mot ion  than  t h a t  
r e q u i r e d  a t  t h e  C l i n c h  R i v e r  s i t e .  The a v a i l a b i l i t y  o f  an a p p r o p r i a t e  u t i l i t y  t o  ope ra te  (and 
p o t e n t i a l l y  own) t h e  p l a n t  a t  t h i s  s i t e  a l s o  appears doub t fu l  (Nyland, 1976).  I n  v iew o f  t hese  
u n c e r t a i n t i e s ,  t h e  s t a f f  cons ide rs  a  s i t e  a t  INEL t o  be l e s s  d e s i r a b l e  f o r  t h e  demonst ra t ion  
p l a n t  t han  t h e  C l i n c h  R i v e r  s i t e  and t h e  o t h e r  ERDA-owned a l t e r n a t i v e  s i t e s .  

Because t h e  Hanford and Savannah R i v e r  s i t e s  have some p o t e n t i a l  advantage ove r  t h e  C l i n c h  R i v e r  
s i t e ,  t h e  s t a f f  f u r t h e r  e x p l o r e d  t h e  reasons why n e i t h e r  was s e l e c t e d  f o r  t he  demons t ra t i on  
p l a n t .  As i n d i c a t e d  i n  S e c t i o n  9.2.1, b o t h  Hanford and Savannah R i v e r  were cons idered l i k e l y  
cand ida tes  d u r i n g  t h e  P r o j e c t  D e f i n i t i o n  Phase which ended i n  1971, b u t  n e i t h e r  o f  them was 
proposed b y  u t i l i t y  groups d u r i n g  subsequent n e g o t i a t i o n s  w i t h  t h e  AEC. I n  response t o  t h e  
s t a f f ' s  i n q u i r y ,  t h e  a p p l i c a n t  e x p l a i n e d  t h a t  t h e  u t i l i t y  groups i n  b o t h  areas were n o t  i n  a  
p o s i t i o n  t o  o f f e r  p roposa l s  i n  1971-72 when t h e  s i t e  s e l e c t i o n  was made and they  a re  n o t  a b l e  t o  
accommodate t h e  demons t ra t i on  p l a n t  c u r r e n t l y .  The reasons g i v e n  a r e  e s s e n t i a l l y  as f o l l o w s :  

( 1 )  The Nor thwest  u t i l i t i e s  determined t h a t  t h e  c a p i t a l  investment  commitment f o r  a  demon- 
s t r a t i o n  p l a n t  a t  Hanford  ( o r  I daho )  would be s u b s t a n t i a l l y  more than  c o u l d  be d e d i -  
ca ted  by  t h e  Nor thwest  u t i l i t i e s .  A lso ,  t hese  u t i l i t i e s  d i d  n o t  have the  necessary  
t e c h n i c a l  e x p e r t i s e  i n  n u c l e a r  p l a n t  c o n s t r u c t i o n  and o p e r a t i o n .  S ince then, t h e  
Nor thwest  has become s u b s t a n t i a l l y  commit ted t o  development o f  commercial n u c l e a r  power 
and has 1 0 . u n i t s  o r  more i n  v a r i o u s  s tages o f  p l ann ing ,  c o n s t r u c t i o n  and o p e r a t i o n .  
However, w i t h  a l l  o f  i t s  t e c h n i c a l ,  f i n a n c i n g  and manager ia l  t a l e n t  concen t ra ted  on 
imp lemen ta t i on  o f  t h i s  program, t h e  Nor thwest  would n o t  be w i l l i n g  t o  under take an 
a d d i t i o n a l  o b l i g a t i o n  (Nyland, 1976).  

( 2 )  For  t h e  Savannah R i v e r  s i t e  t o  be e l i g i b l e  f o r  c o n s i d e r a t i o n ,  t h e  u t i l i t y  companies 
f e l t  t h a t  Duke Power Company, as  t h e  c l o s e s t  u t i l i t y  w i t h  s u b s t a n t i a l  n u c l e a r  expe- 
r i e n c e  a t  t h a t  t ime ,  would have t o  be i n  a  p o s i t i o n  t o  ope ra te  t h e  p l a n t  and t o  p r o v i d e  
s u b s t a n t i a l  t e c h n i c a l  i n p u t  f o r  t h e  p r o j e c t  t o  be success fu l .  However, Duke Power and 
t h e  o t h e r  u t i l i t i e s  i n  t h e  area d i d  n o t  have t h e  manpower t o  do so a t  t h e  t i m e  because 
t h e i r  personne l  were a l r e a d y  engaged i n  e x t e n s i v e  n u c l e a r  c o n s t r u c t i o n  programs o f  
t h e i r  own (Lee, 1976).  The same s i t u a t i o n  e x i s t s  t oday  (Buh l ,  Nov. 18, 1976, Sec. 
2.1.2.2.13).  

From t h e  above d i s c u s s i o n  i t  i s  e v i d e n t  t h a t  arrangements f o r  u t i l i t y  p a r t i c i p a t i o n  and o p e r a t i o n ,  
s i m i l a r  t o  those a t  t h e  C l i n c h  R i v e r  s i t e ,  would n o t  be p o s s i b l e  a t  Hanford  o r  Savannah R i v e r  
w i t h o u t  c o n s i d e r a b l e  r e o r d e r i n g  o f  p r i o r i t i e s  among t h e  u t i l i t i e s  t h a t  would be r e s p o n s i b l e  f o r  
o p e r a t i o n ,  and p o s s i b l y  even tua l  ownership,  of  t h e  p l a n t .  Another  f a c t o r  i s  t h e  a p p l i c a n t ' s  v i ew  
t h a t  t h e  s e l e c t e d  s i t e  i s  p r e f e r r e d  i n  t h e  sense o f  p r o v i d i n g  a  t e s t  o f  t h e  demonst ra t ion  n a t u r e  
o f  t h e  p r o j e c t  a t  a  r e l a t i v e l y  t y p i c a l  power r e a c t o r  s i t e  ( i n  t e r m s . o f  e x c l u s i o n  area d i s t a n c e  
and p o p u l a t i o n  d e n s i t y ) .  The s t a f f  agrees t h a t  t h e  proposed s i t e  i s  more t y p i c a l  o f  t hose  gen- 
e r a l l y  a v a i l a b l e  ac ross  t h e  c o u n t r y  and i t  would t h e r e f o r e  p r o v i d e  some b e n e f i t  i n  demons t ra t i ng  
t h e  l i c e n s a b i l i t y  o f  such s i t e s  f o r  LMFBRs. However, t h e  s t a f f  does n o t  r e g a r d  t h i s  as s i g n i f i -  
c a n t  a t  t h i s  s tage  o f  LMFBR development. 

A l s o  t o  be cons idered i n  we igh ing  t h e  r e l a t i v e  b e n e f i t s  o f  ano the r  s i t e  a r e  t h e  n e c e s s i t y  o f  
n e g o t i a t i n g  new c o n t r a c t  arrangements,  wh ich  would be s u b j e c t  t o  approva l  by t h e  Congress, and 
t h e  p o s s i b l e  d e l a y  a s s o c i a t e d  w i t h  such an a c t i o n .  New s i t e - r e l a t e d  s t u d i e s  and r e v i s i o n s  o f  
t h e  Environment,al Repor t ,  t h e  P r e l  im inar ,y  S a f e t y  A n a l y s i s  Relnort and t h i s  env i ronmenta l  s ta temen t  
would be r e q u i r e d .  S ince  i t  appeared d o u b t f u l  t h a t  these e f f o r t s  cou ld  be accompl ished w i t h o u t  
some impact  on t h e  p r o j e c t ' s  a b i l i t y  t o  meet t h e  t i m i n g  o b j e c t i v e s  o f  t h e  demonst ra t ion ,  t h e  
s t a f f  requested t h e  a p p l i c a n t  t o  p r o v i d e  es t ima tes  o f  t h e  a d d i t i o n a l  t i m e  and cos ts  t h a t  would be 
i n c u r r e d  from such a  move. 

9.2.6.1 Schedule Impacts  

The i n f o r m a t i o n  p rov ided  by  t h e  a p p l i c a n t  shows t h a t  a  d e c i s i o n  t o  r e l o c a t e  t h e  proposed p l a n t  
would cause a  s u b s t a n t i a l  d e l a y  i n  i t s  o p e r a t i o n  (Buh l ,  Dec. 29, 1976).  A  re fe rence  case char -  
a c t e r i z e d  as  " o p t i m i s t i c  on t h e  whole" i n d i c a t e s  a  t o t a l  d e l a y  o f  43 months i n  t h e  c r i t i c a l i t y  
d a t e  ( F i g .  9 .3)  and a  " b a r e  minimum case," wh ich  assumes t h e  most o p t i m i s t i c  course o f  a c t i o n  
f o r  each even t  a l o n g  t h e  schedu le  c r i t i c a l  pa th ,  i n d i c a t e s  a  33-month d e l a y  f rom t h e  d a t e  o f  
d e c i s i o n .  The d i f f e r e n c e  o f  10 months l e s s  d e l a y  i n  t h e  minimum case i s  i n  p o s t u l a t i n g  7  months 
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F i g u r e  9.3 A p p l i c a n t ' s  C r i t i c a l  Path f o r  Reference 43-Month Delay t o  Develop FES f o r  a  New S i t e  

r a t h e r  t h a n  12 t o  s e l e c t  another  s i t e  and o b t a i n  t r a n s i t i o n  l e g i s l a t i o n  from t h e  Congress t o  p e r -  
f o rm  d e t a i l e d  s t u d i e s  a t  t h e  s i t e  and deve lop new p r o j e c t  arrangements,  10 months i n s t e a d  o f  14  
t o  complete t h e  g e o l o g i c a l  i n v e s t i g a t i o n s ,  and 3  months r a t h e r  t han  4  f o r  comp le t i on  o f  t h e  ER 
and Chapter  2  o f  t h e  PSAR. Assuming a  d e c i s i o n  were made immed ia te l y  by t h e  a p p l i c a n t  t o  s e l e c t  
ano the r  s i t e ,  t h e  e a r l i e s t  d a t e  f o r  o p e r a t i o n  would be i n  1987 on t h e  43-month de lay  schedu le  o r  
1986 on t h e  33-month schedule.  I n  e i t h e r  case, t h e  demons t ra t i on  p l a n t ' s  goal  o f  p r o v i d i n g  3  
yea rs  o f  o p e r a t i n g  d a t a  f o r  t h e  ERDA A d m i n i s t r a t o r ' s  p lanned d s c i s i o n  i n  1986 r e g a r d i n g  commer- 
c i a l i z a t i o n  o f  t h e  LMFBR concept  c o u l d  n o t  be met. 

However, i n  ca1.cu la t ing  t h e  c o s t  d i f f e r e n c e s  due t o  a  change o f  s i t e ,  t h e  a p p l i c a n t  e s t a b l i s h e d  
October  1, 1977 as Reference Time 0  f o r  t h e  s t a r t  o f  i t s  d e l a y  schedules on t h e  assumption t h a t  
t h e  NRC d e t e r m i n a t i o n  and t h e  ERDA d e c i s i o n  process would r e q u i r e  t h i s  t i m e  i n t e r v a l  b e f o r e  ERDA 
would accep t  t h a t  a  s i t e  o t h e r  t han  t h e  C l i n c h  R i v e r  s i t e  shou ld  be chosen. The re fo re ,  add ing 
t h e  9-month i n t e r v a l  t o  October  1, 1977 f rom t h e  January  1, 1977 d a t e  wh ich  t h e  a p p l i c a n t  assumed 
as t h e  FES i s s u e  da te ,  f o r  comparison w i t h  i t s  " l i k e l y  r e v i s e d  schedu le"  f o r  t h e  p l a n t  a t  t h e  
CRBRP s i t e ,  t h e  43-month r e f e r e n c e  d e l a y  schedu le  becomes 52 months and t h e  33-month minimum 
d e l a y  schedu le  becomes 42 months. The r e s u l t i n g  schedules t o  comp le t i on  o f  t h e  p l a n t  a r e  shown 
i n  F i g u r e  9.4. 

The s t a f f  unders tands t h e  a p p l i c a n t ' s  p o s i t i o n  t o  be t h a t  an e x t e n s i v e  amount o f  t i m e  may be 
r e q u i r e d  t o  r e v i s e  t h e  u t i l i t y  arrangements i n  o r d e r  t o  use ano the r  s i t e ,  and t h a t  no d e t a i l e d  
s i t e  s t u d i e s  can be under taken a t  ano the r  s i t e  u n t i l  a u t h o r i z e d  by t h e  Congress th rough  t r a n s i -  
t i o n  l e g i s l a t i o n .  However, i n  v iew o f  t h e  impor tance a t t ached  t o  t h e  LMFBR program by t h e  a p p l i -  
c a n t  and t h e  Congress, t h e  s t a f f  b e l i e v e s  i t  i s  l o g i c a l  t o  assume t h a t  b o t h  e n t i t i e s  wou ld  g i v e  
p r i o r i t y  t o  implement ing  a  d e c i s i o n  t o  change s i t e s  i f  t h a t  shou ld  be necessary .  A l t hough  t h e  
a p p l i c a n t  may n o t  make a  f i n a l  d e c i s i o n  t o  adopt a  new s i t e  f o r  seve ra l  months, t h e  s t a f f  b e l i e v e s  
i t  would be f e a s i b l e  f o r  ERDA t o  pursue a  con t i ngency  p l a n  under wh ich  t h e  p r e p a r a t i o n  o f  t r a n -  
s i t i o n  l e g i s l a t i o n  and d i scuss ions  l e a d i n g  t o  new u t i l i t y  arrangements c o u l d  be i n i t i a t e d  immedi- 
a t e l y .  The s t a f f  a l s o  b e l i e v e s  t h a t  means c o u l d  be found t o  p r o v i d e  t h e  funds necessary  f o r  
i n i t i a t i n g  s i t e  e x p l o r a t i o n  p r i o r  t o  enactment of  t h e  t r a n s i t i o n  l e g i s l a t i o n .  I n  v iew of  t h e  
s u b s t a n t i a l  aniount o f  i n f o r m a t i o n  a l r e a d y  a v a i l a b l e  on t h e  a l t e r n a t i v e  ERDA s i t e s ,  t h e  a p p l i c a n t  
shou ld  be a b l e  t o  coniplete t h e  s i t e  s t u d i e s  and t h e  ER and Chapter  2 o f  t h e  PSAR i n  a  min imal  
amount o f  t i m e .  On t h i s  bas i s ,  t h e  s t a f f  p o s t u l a t e s  a  schedu le  wh ich  c a l l s  f o r  s u b m i t t a l  o f  
t r a n s i t i o n  l e g i s l a t i o n  t o  Congress by A p r i l  1, 1977, comp le t i on  o f  g e o l o g i c a l  work and o t h e r  s i t e  
s t u d i e s  by March 1 ,  1978, s u b m i t t a l  o f  t h e  ER and PSAR Chapter 2 t o  NRC by June 1, 1978 and 



COMPARATIVE SCHEDULES 

1 I I I I I I I I I I I I 
FAVORABLE FES 01-01.77 
ION CLINCH RIVER SITE) 

IN IT IAL  1 LWA 07-01.77 CRITICALITY 

- 8 8 

CRBRP Y r  'I 'I 
LIKELY 6 M 0  SITE CONSTRUCTION & PRE-OPTESTING 66% MO 
REVISED PREP 
SCHEDULE 11 MO 

UNFAVORABLE FES01-01.77 
ION CLINCH RIVER SITE) 

I 
NEW SlTE 
FES 07.01-80 INITIAL 

NEW LWA 01-01-81 1 I CRITICALITY 
06.15-87 

@ $:lMuM 
OEClSlON 10-01.77 1 + FP12.01-81 

OELAY 
I 

T 
SCHEOULE g MO MINIMUM 33 MO OELAY 6 MO SITE CONSTRUCTION & PRE-OPTESTING 66% MO 

PREP 
11 MO 

UNFAVORABLE FES 01.01-77 
ION CLINCH RIVER SITE) 

NEiY 1 
NEW SlTE 
FES 05.01-81 

I LWA 11-01.81 

INITIAL 
CRITICALITY 
n4.15.88 

I I 
. - .  

@ S ~ T E  1 DECISION 10-01.77 FP 10.01-82 
REFERENCE 

I 
DELAY 
SCHEDULE 9MO REFERENCE 43 MO DELAY 6 MO SITE CONSTRUCTION & PRE-OPTESTING 66%MO 

PREP 
11 MD 

S0URCE:A.R. BUHL, CRBRPPRDJECT ATMEETING WITH NRC ON 01-06-77 

F i g u r e  9.4 A p p l i c a n t ' s  P r o j e c t e d  Schedules f o r  t h e  LMFBR Demonst ra t ion  P l a n t  Showing ( a )  a  L i k e l y  
Rev ised Schedule f o r  t h e  C l i n c h  R i v e r  S i t e ,  and t h e  E f f e c t  o f  S e l e c t i n g  Another  S i t e  
F o l l o w i n g  Such a  D e c i s i o n  on 10-01-77. A  De lay  o f  33 Months ( b )  o r  43 Months ( c )  i s  
t h e  Time Requ i red  f o r  Enac t i ng  T r a n s i t i o n  L e g i s l a t i o n ,  Ga the r i ng  S i t e  Data,  S u b m i t t a l  
o f  New ER and Comple t ion  o f  FES. 

d o c k e t i n g  o f  t hese  documents by  August 1,  1978. I n  v iew o f  t h e  m in ima l  changes i n  p l a n t  des ign  
wh i ch  wou ld  b e  i n v o l v e d  f o r  a  new s i t e ,  t h e  s t a f f  expects  t h a t  i t s  env i r onmen ta l  and s i t e  s u i t -  
a b i l i t y  r ev i ews  c o u l d  be  accompl ished w i t h i n  8 months r a t h e r  t h a n  11 months, t h u s  l e a d i n g  t o  
p o s s i b l e  comp le t i on  o f  a  new FES b y  A p r i l  1 ,  1979. Assuming t h e  same t i m e  i n t e r v a l s  p o s t u l a t e d  
b y  t h e  a p p l i c a n t  t h e r e a f t e r  t o  comp le t i on  o f  t h e  p l a n t ,  i n i t i a l  c r i t i c a l i t y  would be schedu led 
f o r  March 1 5 ,  1986. T h i s  schedu le  i n c l u d e s  a  27-month i n t e r v a l  between January 1, 1977 and 
A p r i l  1,  1979 f o r  developnient  o f  an FES f o r  a  new s i t e .  The NRC c r i t i c a l  pa th  schedu le  f o r  an 
FES on a  new s i t e  and t h e  NRC schedu le  t o  c r i t i c a l i t y ,  i n c l u d i n g  a  27-month d e l a y ,  a r e  shown i n  
F i g u r e  9.5.  



TENTATIVE OEClSlON 
A N 0  SUBMI lTAL OF 
TRANSITION LEGISLATION TRANSITION LEGISLATION A N 0  F INAL OEClSlON 

01-01.77 0401.77 10.01.77 
I I 

SUBMllTAL 
OF ER A N 0  

COMPLETE PSAR CH.2 
GEOLOGICAL 06.01-78 

START GEOLOGICAL WORK WORK OOCKETING 
06.01.77 03-01-78 1 0&01-78 

FES ON ALT. SITE 
04.01.79 

I I I I 

5 M O N T H S  3 MONTHS 3MOS. ZMOS. 8 MONTHS 

F i g u r e  9 .5 (a )  NRC C r i t i c a l  Path f o r  New FES Assumes t h a t  A p p l i c a n t ' s  F a m i l i a r i t y  w i t h  t h e  
A l t e r n a t i v e  ERDA S i t e s  Would Pe rm i t  Complet ion i n  Mini~num Time Increments ;  
i t  a l s o  Assumes t h a t  Ga the r i ng  S i t e  Data can be I n i t i a t e d  P r i o r  t o  Passage 
o f  T r a n s i t i o n  L e g i s l a t i o n .  

UNFAVORABLE FES 01-01-77 
(ON CLINCH RIVER)  FES 04.01.79 (ON ALTERNATE SITE) 

START GEOLOGICAL LWA 10.01.79 
WORK 06-01-77 I I 

1 I FP 03.01-80 

IN IT IAL  
CRITICALITY 
03.15.86 
I , . 

27 M O N T H S O E L A V  6 M O  SITE 
PREP 

CONSTRUCTION A N 0  PRE-OPTESTING 66X MONTHS 

F i g u r e  9 .5 (b )  NRC A l t e r n a t i v e  Schedule I n c l u d e s  a  27-Month Delay f o r  Comple t ion  o f  a  New 
FES f o r  t h e  LMFBR Demonst ra t ion  P l a n t  on Another  S i t e  (Assuming a  T e n t a t i v e  
Dec i s i on  on New S i t e  and Submi t t a l  o f  T r a n s i t i o n  L e g i s l a t i o n  t o  Congress by 
4-1-77, a l s o  Assuming t h a t  S i t e  Data can be Gathered i n  P a r a l l e l  w i t h  
L e g i s l a t i v e  A c t i o n ) .  

9.2.6.2 Cost  o f  Delay 

The a p p l i c a n t  has es t ima ted  t h e  a d d i t i o n a l  c o s t s  o f  a  42-month de lay  ( t h e  33- non nth minimum 
schedu le  p l u s  t h e  9  months f r om January  1  t o  October 1, 1977) and d i f f e r e n c e s  i n  des ign  a t  a  new 
s i t e  t o  be $809.6 n i i l l i o n  a t  Hanford,  $757.9 n i i l l i o n  a t  Idaho, $639.6 m i l l i o n  a t  Savannah R i v e r  
and $611.4 m i l l i o n  a t  p o t e n t i a l  s i t e s  on t h e  TVA system. Fo r  a  52-month de lay  schedu le ,  these 
i nc remen ta l  c o s t s  a r e  es t ima ted  t o  be $963 m i l l i o n  a t  Han iord ,  $911.3 m i l l i o n  a t  Idaho,  $733 
m i l l i o n  a t  Savannah R i v e r  and $764.8 m i l l i o n  a t  p o t e n t i a l  TVA s i t e s .  Tab le  9.6 shows t h e  e s t i -  
mates f o r  t h e  52-month r e f e r e n c e  d e l a y  case, wh ich  t h e  a p p l i c a n t  e v i d e n t l y  cons ide rs  t h e  more 
p robab le  impac t  o f  a  d e c i s i o n  t o  change proposed s i t e s .  The s t a f f  unders tands t h a t  t h e  i n c r e -  
mental  c o s t s  i n  t h e  t a b l e  a r e  based on 1975 d o l l a r s ,  as i n  t h e  LMFBR FES (ERDA-1535), b u t  t h e y  
have been e s c a l a t e d  a t  t h e  r a t e  of  8% p e r  y e a r  t o  t h e  expected yea rs  o f  expend i t u re  f o r  appro- 
p r i  a t i o n s  purposes. 

The s t a f f ' s  e s t i m a t e  o f  t h e  incren ienta l  c o s t s  f o r  l o c a t i o n  o f  t h e  demons t ra t i on  p l a r i t  a t  a l t e r n a t e  
s i t e s ,  based on a  27- non nth d e l a y  i n  schedu le  from January 1, 1977, a r e  shown i n  Tab le  9.7.  The 
main d i f f e r e n c e s  i n  t h e  f i g u r e s  f rom those of t h e  a p p l i c a n t  a r e  due t o  ( 1 )  t h e  l e ~ g t h  o f  de lay  
assumed (27 months by t h e  NRC vs 52 ~nonths  by t h e  a p p l i c a n t ) ,  ( 2 )  t h e  s t a f f ' s  comparison o f  t h e  
c o s t s  on t h e  b a s i s  o f  1975 p resen t  va lue  r a t h e r  than yea r  o f  expend i t u re ,  ( 3 )  e x c l u s i o n  f rom t h e  
s t a f f ' s  e s t i ~ i i a t e  o f  e s c a l a t i o n  o f  p1an.t c o s t s  and t h e  s t a f f  and suppo r t  s t r e t c h - o u t  cos t s ,  ( 4 )  
t h e  manner i n  wh ich  reduced revenue f rom t h e  s a l e  o f  power genera ted by t h e  p l a n t  i s  t r e a t e d  f o r  
t h e  a l t e r n a t e  s i - t e s ,  ( 5 )  t h e  s t a f f ' s  i n c l ~ ~ s i o n  o f  t h e  d i f f e r e n c e  i n  p resen t  va lue  o f  c a p i t a l  
c o s t s ,  and ( 6 )  t h e  r e d u c t i o n  of  LMFBR program b e n e f i t s  due t o  t h e  de lay .  The d i f f e r e n c e s  i n  t h e  
s t a f f ' s  t r e a t m e n t  o f  t hese  a r e  d iscussed f u r t h e r  below: 



ITEM - 

TABLE 9 .6  

APPLICANT ESTIMATES 
REFERENCE 52-MONTH DELAY-COST* 

IMPACT OF ALTERNATIVE SITES ON CRBRP PROJECT COST 

POTENTIAL 
HANFORD IDAHO SAVANNAH RIVER TVA SITES 

E s c a l a t i o n  429.0 429.0 429.0 429.0 

S t a f f  and Suppor t  
S t r e t c h  Out 

Equipment Procurement 31.8 31.8 27.8 27.8 

Re loca te  P r o j e c t  O f f i c e  2.3 2.1 1 .8  -0- 

A d d i t i o n a l  T r a v e l  1.6 1 .5  0.3 -0- 

D i f f e r e n c e  i n  P r e v a i l i n g  Labor  
Rates 38.0 10.0 (6 .0 )  -0- 

S i t e  S t u d i e s  - Other  t han  
g e o l o g i c a l  

S i t e  S t u d i e s  - g e o l o g i c a l  3.2 3.2 3.2 3.2 

S i t e  Work Package 0 .4  0.4 0.4 0.4 

Se ismic  0 .3  34.0 0.3 0.3 

Foundat ion  M a t e r i a l s  and Wa l l s  1.5 2 .3  1.5 1.5 

S i t e  A d a p t a t i o n  Redesign 25. 25. 25. 25. 

Excava t i on  (10 .0 )  -0- (4 .0)  -0- 

Water Supply L i n e  0 .5  0 .8  -0- -0- 

ER Rework 1 .O 1 . 0  1.0 1 .O 

PSAR Rework .3  .3  .3 . 3  

Reduced Revenue f rom Sa le  o f  Power 161.8 93.6 36.1 -0- 

TOTAL COST IMPACT-ADD 963.0 911.3 793.0 764.8 

T h i s  summary o f  c o s t s  i s  cons ide red  t o  r e f l e c t  t he  minimum c o s t  i nc rease  t o  t h e  CRBRP 
P r o j e c t  f r om use of  t h e  a l t e r n a t e  s i t e s  shown. I t i s  based upon a r e d u c t i o n  i n  work 
f o r c e  and r e d i r e c t i o n  o f  work a c t i v i t y  t o  a pace t h a t  would enab le  an o r d e r l y  c o s t  
e f f e c t i v e  schedu le  of  a c t i v i t i e s  such t h a t  t h e  P r o j e c t  c o u l d  proceed t o  comp le t i on  upon 
r e c e i p t  o f  an FES 33 months a f t e r  a d e c i s i o n  t h a t  f o r c e d  an a l t e r n a t e  s i t e .  
*. 

The 52 months d e l a y  i s  based on t h e  a p p l i c a n t ' s  43-month schedu le  beg inn ing  9 months 
a f t e r  January  7 ,  1977. 



TABLE 9.7 

E s c a l a t i o n  ( see  t e x t )  

S t a f f  and Suppor t  
S t r e t c h  Out 

NRC STAFF ESTIMATE OF INCREMENTAL COSTS 
FOR LOCATION OF CRBRP AT ALTERNATE SITES 

BASED ON 27 MONTH DELAY I N  SCHEDULE 
FROM JANUARY 1, 1977 

( 1  975 Present  Value i n  M i l  1  i o n s  o f  Do1 l a r s )  

Han fo rd  Idaho Savannah Another  
S i t e  S i t e  R i v e r  S i t e  TVA S i t e  

Equipment Procurement 23.9 23.9 20.9 20.9 

Re loca te  P r o j e c t  O f f i c e  1 . 7  1.6 1.4 0  

A d d i t i o n a l  T r a v e l  0.9 0.8 0 .2  0  

D i f f e r e n c e  i n  P r e v a i l i n g  Labor 
Rates 21.5 5.6 ( 3 . 4 )  0  

S i t e  S t u d i e s  - Non Geo log i ca l  0 . 5  0 .5  0 .5  0 .5  

S i t e  S t u d i e s  - Geo log i ca l  2 . 4  2 .4  2.4 2 . 4  

S i t e  Work Package 

Se i  slni c  

Foundat ion  M a t e r i a l s  and Wa l l s  1 .0  1 . 6  1  . O  1  . O  

S i t e  A d a p t a t i o n  Redesign 20.7 20.7 20.7  20.7 

Excava t i on  

Water Supp ly  L i n e  

ER Rework 0 .8  0.8 0 .8  0.8 

PSAR Rew9rk 0.2 0.2 0 .2  0.2 

Reduced Revenue f rom Sa le  o f  Power 7.3 9 .6  4.1 5.6 

D i f f e r e n c e  i n  Present  Value 
o f  C a p i t a l  Cost (63 .9 )  (63 .9 )  ( 6 3 . 9 )  (63 .9 )  

T o t a l  Cost  Impact,  P resen t  
Value (1975) 



E s c a l a t i o n  and Present  Value - The c o s t  and b e n e f i t s  o f  t h e  LMFBR program i n  t h e  ERDA F i n a l  E  
ronmental  Statement o f  December 1975 (ERDA-1535) a r e  g i v e n  i n  cons tan t  do1 lars, n o t  a1 l ow ing  
gene ra l  movements i n  wages and p r i c e s .  T h i s  i s  i n  accordance w i t h  C i r cu la r  N ~ .  A-94 of March 
1972, from t h e  O f f i c e  o f  Management and Budget t o  t h e  heads o f  execu t i ve  departments and es ta  
l i shmen ts .  The ERDA FES d i s c o u n t s  b e n e f i t s  and c o s t s  t o  1975 u s i n g  a l t e r n a t i v e  d i s c o u n t  r a t e  
7.5% and 10% pe r  yea r .  OMB C i r c u l a r  No. A-94 g i v e s  a  d i s c o u n t  r a t e  o f  10% t o  be used f o r  eve 
a t i o n  o f  Government d e c i s i o n s  conce rn ing  t h e  i n i t i a t i o n ,  renewal,  o r  expansion of  programs or 
p r o j e c t s .  NRC s t a f f ,  i n  comput ing f u t u r e  c o s t s  of de lay  and r e d u c t i o n  i n  b e n e f i t s  due t o  de l  
f o r  t h e  LMFBR program, a l s o  uses c o n s t a n t  (1975) d o l l a r s  and a  d i scoun t  r a t e  of  10% pe r  y e a r  
o b t a i n  1975 p r e s e n t  va lues.  The a p p l i c a n t ,  on t h e  o t h e r  hand, used an e s c a l a t i o n  r a t e  of  8% 
y e a r  and d i d  n o t  d i s c o u n t  t o  o b t a i n  Present  va lues.  From an a p p r o p r i a t i o n s  s t a n d p o i n t ,  t h e  I 
c o s t  o f  t h e  LMFBR demons t ra t i on  p l a n t  would i n c r e a s e  due t o  e s c a l a t i o n  d u r i n g  t h e  d e l a y  p e r i c  
Based on t h e  s t a f f ' s  e s t i m a t e  of  27-month de lay  and the  a p p l i c a n t ' s  8% e s c a l a t i o n  r a t e ,  t h i s  
a d d i t i o n a l  c o s t  would amount t o  $195 m i l l i o n  ( a t  5%, t h e  e s c a l a t i o n  would be $105 m i l l i o n ) .  
co r respond ing  i n c r e a s e  i n  c o s t  due t o  e s c a l a t i o n  i s  es t ima ted  by t h e  a p p l i c a n t  a t  $429 m i l l i c  
f o r  t h e  52-month de lay  ($331 m i l l i o n  f o r  t h e  42-month d e l a y ) .  

S t a f f  and Suppor t  S t r e t c h  Out - The annual c o s t  o f  s t a f f  and suppo r t  i s  summarized i n  t h e  f o '  
i n g  t a b l e  a long  w i t h  t h e  c o s t  f o r  a  27-month de lay :  

Annual Cost  27-Month De lay  
( M i l l i o n s  $)  ( M i l l i o n s  $ )  

P r o j e c t  O f f i c e  

Reactor  Manufac ture  

A r c h i t e c t  Eng inee r i ng  

C o n s t r u c t i o n  

I t  was -assumed t h a t  t h e  $80.1 m i l l i o n  would be spent  over  t h e  p e r i o d  1977 t h r u  1985 and t h i s  
d i scoun ted  f rom t h e  m i d - p o i n t  o f  1981 t o  a  1975 p resen t  va lue  o f  $45.2 m i l l i o n .  The app l  i c a  
es t ima tes  based on yea rs  o f  expend i t u re  were a  t o t a l  o f  $275.6 m i l l i o n  f o r  t h e  52-month d e l a  
case and $219.8 m i l l i o n  f o r  t h e  42-month d e l a y .  

Equipment Procurement - The a p p l i c a n t ' s  es t ima tes  o f  $31.8 m i l l i o n  f o r  Hanford  and Idaho and 
$27.8 m i l l i o n  f o r  Savannah R i v e r  appear reasonab le .  The Hanford and Idaho c o s t s  a r e  h i g h e r  
Savannah R i v e r  and ano the r  TVA s i t e  because o f  i nc reased  s h i p p i n g  c o s t .  These c o s t s  were as 
t o  be expended d u r i n g  t h e  1977-1979 p e r i o d  and were d iscounted f rom 1378 t o  1975. 

A l l  Other  Costs - The rema in ing  c o s t s  l i s t e d  by t h e  a p p l i c a n t  were assumed t o  be expended a t  
m i d - p o i n t  o f  t he  yea rs  o f  expend i t u res ,  a f t e r  ad jus tment  f o r  t h e  de lay .  

Revenue f rom Sale  o f  Power - The s t a f f  r ecogn i zes  t h a t  agreements would have t o  be concludec 
ano the r  u t i l i t y  and t h a t  t h i s  a l t e r n a t e  s i t e  agreement m igh t  be more o r  l e s s  f a v o r a b l e  t h a n  
c u r r e n t  agreement w i t h  TVA. However, t h e  s t a f f ' s  e s t i m a t e  o f  t h e  revenue f rom s a l e  o f  power 
based on t h e  assumption t h a t  t h e  l o c a l  u t i l i t y  would reduce power i n  a  c o s l - f i r e d  p l a n t  i n  ( 
t o  t ake  power genera ted by t h e  LMFBR demonst ra t ion  p l a n t .  The i nc remen ta l  c o s t  o f  p r o d u c i n ~  
power would e s s e n t i a l l y  be t h e  c o s t  o f  c o a l .  The c o s t s  o f  coa l  i n  t h e  area o f  t h e  a l t e r n a t '  
s i t e s  were used t o  e s t i m a t e  t h e  revenue -From t h e  s a l e  o-F power f o r  t he  a l t e r n a t e  s i t e s ,  basc 
upon t h e  e s t i m a t e  i n  t h e  ER t h a t  t h e  d e n o n s t r a t i o i i  p l a n t  w i l i  produce 9.6 x l o 9  kWhr d u r i n g  
6-month s t a r t - u p  p e r i o d  and t h e  5-year  demonst ra t ion  p e r i o d .  The revenue f rom t h e  s a l e  o f  I 
i s  summarized i n  t h e  f o l l o w i n g  t a b l e  assuming a  hea t  r a t e  o f  9500 Btci/kWhr f o r  t h e  coa l  p l a l  



Present  Another  
TVA S i t e  TVA S i t e  Hanford  Idaho Savannah R. 

Coal Cost,  m i l l s / k W h r  

Revenue, $ mi 11 i o n  

1975 Present  Value, $ m i l l i o n *  

1975 P resen t  Value o f  Reduced 
Revenue f rom t h e  Sa le  o f  
Power, $ m i l l i o n  

base 5.6 7.3 9.6 4.1 

* 
The revenue f o r  t h e  p r e s e n t  s i t e  was d i scoun ted  f rom t h e  p e r i o d  1984-1/4 t h r u  1985-1/4 
by y e a r  t o  1975. T h a t  i s ,  t h e  revenue produced i n  1984 was d i scoun ted  back t o  1975, and 
t h e  revenue produced i n  1985 was d i scoun ted  back t o  1975 and so on. The revenue f o r  
a l t e r n a t e  s i t e s  was t r e a t e d  t h e  same way except  t h e  p e r i o d  o f  power o p e r a t i o n  was 
s h i f t e d  2-1/4 yea rs  t o  1986-1/4 t h r u  1991-3/4. 

D i f f e r e n c e  i n  Present  Value o f  C a p i t a l  Cost - I n  o r d e r  t o  p u t  t h e  c a p i t a l  c o s t  o f  t h e  CRBR on 
t h e  same b a s i s  as t h e  LMFBR program s ta tement ,  t h e  1974 d o l l a r  es t ima tes  o f  cash f l o w  were con- 
v e r t e d  t o  1975 p resen t  va lue  i n  t h e  f o l l o w i n g  manner. The a p p l i c a n t ' s  cash f l o w  es t ima tes  f o r  
t h e  p r e s e n t  schedule,  a  33-month de lay  and 43-month de lay  were d i scoun ted  back t o  1974. The 1974 
p resen t  v a l u e  was a d j u s t e d  t o  a  1975 bas i s  by e s c a l a t i n g  t h e  1974 p r e s e n t  va lue  by about  9.5%-- 
t h e  1974-75 i n f l a t i o n  r a t e .  The 1975 p resen t  va lues a r e  shown i n  t h e  f o l l o w i n g  t a b l e .  

Present  27-Month 33-Month 43-Month 
Schedule De lay  De lay  - Delay 

1975 P resen t  Value, $ m i l l i o n  908.7 844.8* 832.8 806.6 

D i f f e r e n c e  i n  Present  Value o f  
C a p i t a l  Cost base (63.9)  (75 .9 )  (102 .1 )  

The 1975 p resen t  va lue  f o r  t h e  27-oionth de lay  was ob ta ined  by i n t e r p o l a t i o n  between 
t h e  1975 p resen t  va lue  f o r  t h e  p resen t  schedu le  and t h e  33-month de lay  schedu le .  

9 .2 .6 .3  Reduced B e n e f i t s  o f  LMFBR Program 

The a p p l i c a n t  es t ima ted  a  $6 t o  8  b i l l i o n  l o s s  o f  b e n e f i t s  f o r  a  52-month de lay  (Buh l ,  Dec. 29, 
1976, p .  31) .  The s t a f f  agrees t h a t  a  s i g n i f i c a n t  de lay  i n  t h e  CRBR p r o j e c t  c o u l d  have an e f f e c t  
on t h e  commercial i n t r o d u c t i o n  d a t e  of  t h e  LMFBR concept  and has t h e r e f o r e  es t ima ted  t h e  reduced 
program b e n e f i t s  on t h e  assumption t h a t  a  de lay  i n  comp le t i on  o f  t h e  demonst ra t ion  p l a n t  would 
r e s u l t  i n  a  s i m i l a r  d e l a y  i n  LMFBR commerc ia l i za t i on  and t h a t  t h e  r a t e  o f  commerc ia l i za t i on  i s  as 
p r o j e c t e d  i n  t h e  program s ta tement  (ERDA-1535). 

I n  t h e  Program FES (ERDA-1535), Tab le  111 F-10 o f  Volume 1  o u t l i n e s  63 cases o f  computed b e n e f i t s .  
Fo r  a  1993 LMFBR i n t r o d u c t i o n  da te ,  t h e  case w i t h  t h e  l owes t  b e n e f i t s  i s  Number 59 and t h e  case 
w i t h  t h e  h i g h e s t  b e n e f i t s  i s  Number 23. The s t a f f  has examined these cases and conc ludes t h a t  
t h e  r e d u c t i o n  i n  b e n e f i t s  f o r  a  27-month de lay  would range from $0.3 b i l l i o n  t o  $5.8 b i l l i o n .  
The co r respond ing  r e d u c t i o n  f o r  a  42-month de lay  would range f rom $0.5 b i l l i o n  t o  $9 b i l l i o n  and 
f o r  a  52-month de lay ,  f r om $0.6 b i l l i o n  t o  $11 b i l l i o n .  

The above c o s t s  o r  reduced b e n e f i t s  r e s u l t i n g  f rom de lays  assoc ia ted  w i t h  a  change i n  s i t e  f o r  
t h e  CRBRP assume t h a t  c u r r e n t  schedules would o the rw ise  be met i n  o r d e r  t o  c a r r y  o u t  t h e  demon- 
s t r a t i o n  p l a n t  and program o b j e c t i v e s .  I f  t h e  CRBR were s i q n i f i c a n t l y  de layed f o r  o t h e r  reasons, 
t h e  impact  o f  a  change i n  s i t e  would be reduced. 



9.2.6.4 Radiological Risk 

As noted e a r l i e r ,  the  advantage of a  remote s i t e  i s  a  degree of inherent protect ion aga in s t  air-  
borne re leases  of radioact ive materials .  However, none Of the a l t e r n a t i v e  sites has an important 
advantage over the  Clinch River s i t e  from the standpoint of routine re leases ,  s i nce  t h e  resu l tan t  
radiological  doses t o  individuals  and t o  the population a t  any s i t e  would be in conformance w i t h  
Appendix I of t he  Commission's regulat ions.  The s t a f f  has therefore reviewed the ERDA s i t e s  from 
the  standpoint  of t he  r e l a t i v e  soc ie ta l  r i sk s  of accidental releases.  As discussed in Sec t ion  7.1 
the  object ive of t he  s t a f f ' s  s a f e ty  review i s  t o  assure  t ha t  the  r i sk  associated with a  spectrum 
of plant  accidents  a t  the  C1inc.h River s i t e  would be acceptably low, comparable t o  those of a  
1  ight  water reac tor .  Assuming t h a t  the demonstration reactor  could be located on the a l t e r n a t i v e  
ERDA s i t e s  a t  a  distance of approximately 8000 meters from the nearest residence, the radiologi-  
cal doses a t  t h a t  residence would be roughly 50 times lower a t  the a l t e rna t i ve  ERDA s i t e s  than a t  
t he  Clinch River s i t e  based on t he  conservative dispersion conditions assumed f o r  dose calcula-  
t ions  i n  the  s t a f f ' s  sa fe ty  review. Another measure of the r e l a t i ve  differences was obtained by 
estimating the  r e l a t i v e  consequences in terms of overall population exposures (as  man-rem) out t o  
50 miles. The radiological  doses a t  the a l t e rna t i ve  ERDA s i t e s  would be roughly a  fac tor  of 10 
l e s s  than a t  the  Clinch River s i t e  by t h i s  measure. Also, land contamination costs  would be 
lower a t  the  remote s i t e s .  Based on t he  considerations discussed above, the a l t e rna t i ve  s i t e s  
would therefore o f f e r  a  r e l a t i  ve advantage with regard t o  accidental releases of rad ioac t iv i ty .  

As indicated in t he  Commission's regulat ions on reactor  s i t e  c r i t e r i a  (10 CFR Part  100, n 100.2(b; 
consideration of the  safeguards provided - e i t h e r  s i t e  i so la t ion  or engineered fea tures  - should 
r e f l e c t  the lack of ce r t a in ty  t h a t  only experience can provide. The matter of design and engi- 
neered fea tures  i s  being addressed during the safe ty  review. Certain design fea tures  have been 
required by t he  s t a f f  and w i l l  be provided by t he  applicant  t o  achieve the  required level  of 
sa fe ty .  For example, design fea tures  a r e  being provided t o  mit igate the potential  consequences 
of a  spectrum of Class 9  accidents ,  in addit ion t o  those safe ty  design features which the s t a f f  
requires i n  consideration of more l i ke ly  events in conformance with the Commission's regulat ions.  
The general measures considered necessary t o  assure t h a t  accident r i sks  a r e  acceptably low a t  the 
Clinch River s i t e  a r e  discussed a t  some length in the s t a f f  l e t t e r  of May 6 ,  1976 (see Appendix 
I ) .  The s t a f f  believes i t  i s  l i k e l y  t h a t  these measures can be met within the s ta te -of - the-ar t  
and t h a t ,  given these measures, the probabil i ty of accidents  which would release large quan t i t i e s  
of rad ioac t ive  materials  t o  the  environment would be very low. Consequently, the r i sk  from such 
accidents  should be acceptably low a t  the  Clinch River s i t e  even though i t  would be lower a t  the 
a l t e rna t i ve  s i t e s .  

The advantages of a  remote s i t e  cannot be exact ly balanced by engineered safe ty  fea tures .  Howeve 
the N R C  must determine t ha t  the  requirement s e t  f o r th  i n  10 CFR Parts  50 and 100 and the require-  
ments s e t  f o r th  i n  the  s t a f f  l e t t e r  of May 6, 1976, would be met before a  construction permit 
would be issued f o r  the  plant .  Additional design requirements would a l so  be imposed by the s t a f l  
i f  they a r e  found necessary a t  any time during the continuing safety review. These measures a r e  
intended t o  assure t ha t  there  i s  a  very low probabil i ty t h a t  la rge  accidental re leases  would 
occur. However, there  i s  a  p o s s i b i l i t y  t ha t ,  a t  some point in the safe ty  review process, i t  wil 
be judged t ha t  the  plant  design would not meet a l l  of  the NRC's requirements regarding compara- 
b i l i t y .  The s t a f f  believes the probabi l i ty  t ha t  t h i s  wil l  occur and would not be cor rec tab le  by 
appropriate design or  operating l imi ta t ions  a t  the Clinch River s i t e  i s  low. 

The a l t e rna t i ve  s i t e s  may a l s o  o f f e r  a  benefi t  from the standpoint of materials  safeguards 
because of t h e i r  r e l a t i v e  i so l a t i on ,  ex is t ing  secur i ty  measures, and ava i lab le  secur i ty  resource 
Nevertheless, adequate safeguards measures would be required by the Commission's regulat ions i n  
any event and the  addit ional  benef i t  provided by the  a l t e rna t e  s i t e s  would be small.  

9.2.7 Conclusion 

The s t a f f  concluded from i t s  evaluation of a l t e rna t i ve  s i t e s  t ha t  only the ERDA s i t e s  a t  Hanforc 
Idaho and Savannah River have s u f f i c i e n t  advantages over the proposed demonstration plant  S i t e  E 
Clinch River t o  warrant de ta i led  considerat ion.  These s i t e s  a re  be t t e r  than the proposed s i t e  ( 

any of the  other  a l t e rna t i ve  s i t e s  because the i so la t ion  provided would r e s u l t  i n  lower radiat ic  
doses i n  the  event of an accidental  release of rad ioac t iv i ty ,  i n  terms of both the nearest  recel 
and the  t o t a l  number of people exposed. Societal  r i sk s ,  however, a r e  dependent upon both the 
frequency with which accidents  occur and the  magnitude of the consequences. The s t a f f  s a f e ty  
review i s  proceeding on the basis  t ha t  the r i sks  t o  public health and safe ty  from CRBR accident, 
must be made comparable t o  the r i sk s  from LWRs. A preliminary determination of requirements t o  
accomplish t h i s  i s  s e t  f o r th  i n  the  s t a f f ' s  May 6 ,  1976 l e t t e r  (see Appendix I ) .  

Most, i f  not a l l ,  of the safe ty  fea tures  required by the s t a f f  a t  the Clinch River s i t e  would 
a l s o  be required a t  the more remote s i t e s .  Assuming tha t  comparability i s  achieved through 



des ign  and o p e r a t i n g  l i m i t a t i o n s ,  t h e  r e d u c t i o n  i n  r i s k  would be p r o p o r t i o n a l  t o  t h e  reduced 
consequences s i n c e  t h e  p r o b a b i l i t y  o f  a c c i d e n t s  a t  any o f  t h e  s i t e s  wou ld  be comparable. An 
i s o l a t e d  s i t e  wou ld  reduce t h e  consequences f r o m  a c c i d e n t s  by a t  l e a s t  an  o r d e r  o f  magnitude. 
A l t hough  such a  r e d u c t i o n  on a  r e l a t i v e  b a s i s  wou ld  seem t o  t i p  t h e  ba lance toward r e q u i r i n g  an 
i s o l a t e d  s i t e ,  t h e  a b s o l u t e  v a l u e  o f  r i s k  must a l s o  be cons ide red .  By r e q u i r i n g  t h e  s a f e t y  
f e a t u r e s  d iscussed i n  S e c t i o n  7.1, t h e  r i s k  t o  t h e  p u b l i c  r e s u l t i n g  f r om a c c i d e n t a l  r e l eases  o f  
r a d i o a c t i v i t y  a t  t h e  C l i n c h  R i v e r  s i t e  i s  expected t o  be accep tab l y  low. The re fo re ,  t h e  a b s o l u t e  
decrease i n  r i s k  ach ieved by l o c a t i n g  t h e  p l a n t  i n  a  more i s o l a t e d  s i t e  must be weighed a g a i n s t  
t h e  c o s t  o f  such a  change i n  t h e  p r o j e c t  p l an .  

Whi le  t h e  s t a f f  does n o t  adopt  t h e  a p p l i c a n t ' s  es t ima tes  o f  t h e  c o s t  i m p l i c a t i o n s  of  s i t e  r e l o c a -  
t i o n ,  i t  i s  c l e a r  f r om o u r  own es t ima tes  t h a t  t h e  demons t ra t i on  p l a n t  goa l s  and o b j e c t i v e s  wou ld  
be s i g n i f i c a n t l y  impacted. A  d e l a y  o f  2-114 yea rs  i n  comp le t i on  o f  t h e  p r o j e c t  appears t o  be t h e  
minimum r e s u l t  o f  a  change i n  s i t e  l o c a t i o n  a t  t h i s  t ime,  assuming c u r r e n t  schedules would o t h e r -  
w i se  be met .  Consequent ly,  t h e  p l a n t  would n o t  beg in  o p e r a t i o n  u n t i l  e a r l y  1986 and cou ld  n o t  
p r o v i d e  s u f f i c i e n t  o p e r a t i n g  da ta  i n  t i m e  f o r  t h e  ERDA A d m i n i s t r a t o r ' s  commerc ia l i za t i on  d e c i s i o n  
wh ich  i s  c u r r e n t l y  schedu led t o  be made l a t e r  t h a t  yea r .  We e s t i m a t e  t h a t  r e l o c a t i o n  would 
r e s u l t  i n  an i n c r e a s e  i n  t h e  c o s t  o f  t h e  p r o j e c t  o f  $26-74 m i l l i o n  on a  1975 p resen t  v a l u e  b a s i s  
and c o n s i d e r a b l y  more on an a p p r o p r i a t i o n s  b a s i s .  Also,  a  s u b s t a n t i a l  r e d u c t i o n  o f  t h e  program 
b e n e f i t s  c o u l d  be a t t r i b u t e d  t o  such a  de lay ,  j u d g i n g  f rom t h e  LMFBR program s ta tement  (ERDA-1535). 

The s t a f f ' s  o v e r a l l  conc lus ions  h inge  on a  b a l a n c i n g  of t h e  r e d u c t i o n  i n  a c c i d e n t  r i s k s  ach iev-  
a b l e  w i t h  a  remote l o c a t i o n  a g a i n s t  t h e  r e s u l t i n g  c o s t s  and i n a b i l i t y  o f  t h e  demonst ra t ion  p l a n t  
t o  accompl ish  i t s  goa l s  on a  t i m e  frame compa t i b l e  w i t h  t h e  p r e s e n t  t i m i n g  goa l s  o f  t h e  LMFBR 
program. On t h e  b a s i s  t h a t  t h e  a c c i d e n t  r i s k s  assoc ia ted  w i t h  t h e  CRBRP w i l l  be made accep tab l y  
low,  comparable t o  LWR r i s k s ,  t h e  s t a f f  conc ludes t h a t ,  when ba lanced a g a i n s t  t h e  d e t r i m e n t a l  
e f f e c t s  of  r e l o c a t i o n  on a c h i e v i n g  t h e  demons t ra t i on  p l a n t ' s  o b j e c t i v e s ,  t h e  r e d u c t i o n  i n  poten-  
t i a l  consequences assoc ia ted  w i t h  a c c i d e n t s  a t  t h e  a l t e r n a t i v e  s i t e s  does n o t  wa r ran t  r e l o c a t i n g  
t h e  proposed p l a n t .  Should t h e  r e s u l t s  of  t h e  s t a f f ' s  r e v i e w  (as  presented i n  t h e  s t a f f ' s  f o r t h -  
coming S a f e t y  E v a l u a t i o n  Repor t )  i n d i c a t e  t h a t  t h e  a c c i d e n t  r i s k s  would n o t  be, and perhaps cannot  
be, made accep tab l y  low, t h e  a p p l i c a t i o n  would be recons ide red .  I n  t h e  even t  t h e  a p p l i c a n t  i s  p e r -  
m i t t e d  t o  proceed w i t h  s i t e  p r e p a r a t i o n  under a  L i m i t e d  Work A u t h o r i z a t i o n ,  i t  i s  t h e  s t a f f ' s  
o p i n i o n  t h a t  t h e  env i ronmenta l  impacts  o f  such work would n o t  be s i g n i f i c a n t .  However, t h e  s t a f f  
w i l l  r e q u i r e  a  commitment f r om t h e  a p p l i c a n t  t o  red ress  t h e  a f f e c t e d  areas i f  an adverse s a f e t y  
d e t e r m i n a t i o n  i s  subsequent ly  made and t h e  s i t e  i.s abandoned. 

I n  ba lanc ing  t h e  f a c t o r s  d iscussed above, t h e  s t a f f ' s  judgement i s  t h a t  t he  a p p l i c a n t ' s  p r e f e r r e d  
p roposa l ,  u t i l i z i n g  t h e  C l i n c h  R i v e r  s i t e ,  i s  reasonab le  and t h a t  no s u b s t a n t i a l l y  b e t t e r  a l t e r -  
n a t i v e  i s  a v a i l a b l e .  

9.3 FACILITY SYSTEMS 

9.3 .1  Coo l i ng  System E x c l u s i v e  o f  I n t a k e  and Discharge 

The a p p l i c a n t  chose a  p redominan t l y  " c l osed -cyc le "  system employing two mechanical  d r a f t  wet 
c o o l i n g  towers .  A  l i n e a r  a r r a y  p robab l y  would be used, t h a t  i s  60 f t  by 70 f t  by 250 ft long,  
a l t h o u g h  a  c i r c u l a r  a r r a y  a l s o  i s  a  p o s s i b i l i t y .  The two towers  would have a  21°F range and 
11°F approach and use 14 c e l l s  f o r  c o o l i n g .  A d d i t i o n a l  wa te r  would be added t o  t h e  condenser- 
c o o l i n g  t ower  c i r c u l a t i o n  system t o  r e p l a c e  l osses  due t o  c o o l i n g  tower  evapo ra t i on ,  d r i f t  and 
b l  owdown. 

A l t e r n a t i v e s  cons ide red  by t h e  a p p l i c a n t  were (ER, Sec 1 0 ) :  

- Open c y c l e  system 

- Predominant ly  " c l osed -cyc le "  systems 

- N a t u r a l  d r a f t  wet c o o l i n g  towers  
- C o o l i n g  l a k e  
- Spray pond 
- Mechanical  d r a f t  wet c o o l i n g  towers  - c i r c u l a r  a r r a y  
- Wet-dry mechanical  d r a f t  c o o l i n g  towers  

- T o t a l l y  " c l o s e d - c y c l e "  systems 

- Dry  c o o l i n g  towers  



Under no f l o w  c o n d i t i o n s  of  t h e  C l i n c h  R ive r ,  i f  t h e y  shou ld  occur ,  t h e  condenser heat  l o a d  c o u l d  
n o t  be d i s s i p a t e d  adequate ly  i n  an open-cycle system. There fore ,  t h i s  a l t e r n a t i v e  was n o t  con- 
s i d e r e d  v i a b l e .  

9.3.1.2 N a t u r a l  D r a f t  Wet Coo l i ng  Towers 

Coo l i ng  by t h i s  a l t e r n a t i v e  would r e q u i r e  a  s i n g l e  tower  385 ft h i g h  w i t h  a  310 f t  base d iame te r .  
The v i s i b l e  plume would ex tend  t o  a  g r e a t e r  d i s t a n c e  than under t h e  base case, b u t  t h e  p o t e n t i a l  
f o r  ground f o g g i n g  and i c i n g  would be n o n e x i s t e n t .  Compared t o  t h e  base case, t h e  amount of 
depos i t ed  d r i f t  would be reduced, b u t  a  0.3% inc rease  i n  makeup f low would be r e q u i r e d .  Except  
f o r  t h e  a e s t h e t i c  impac t  of  t h e  h i g h e r  and l o n g e r  plumes and t h e  s i z e  o f  t h e  tower  i t s e l f ,  t h i s  
a l t e r n a t i v e  i s  v i a b l e  and i s  i n c l u d e d  i n  t h e  b e n e f i t - c o s t  a n a l y s i s .  

9.3.1.3 Coo l i ng  Lake 

Use o f  a  c o o l i n g  l a k e  t o  d i s s i p a t e  waste hea t  would r e q u i r e  s u f f i c i e n t  l a n d  s u i t a b l e  f o r  impound- 
ment. CRBRP would r e q u i r e  a  350 t o  400 a c r e  l ake .  Due t o  t h e  uneven topography and compet ing 
l a n d  uses, t h e  c o o l i n g  l a k e  i s  n o t  a  v i a b l e  a l t e r n a t i v e .  

9.3.1.4 Spray Ponds 

The sp ray  pond c o o l i n g  system cons idered f o r  t h e  s i t e  would r e q u i r e  about  8  acres  i n c l u d i n g  two 
r e c t a n g u l a r  channels each 80 f t  wide and 2175 f t  long .  To d i s s i p a t e  t h e  a n t i c i p a t e d  hea t  l o a d ,  a  
f l o a t i n g  p l a t f o r m  spray  system c o n s i s t i n g  o f  54 modular c e l l s  would be r e q u i r e d .  A  p o t e n t i a l  f o r  
f ogg ing ,  i c i n g  and d r i f t  would occur .  T h i s  a l t e r n a t i v e  i s  v i a b l e  and i s  eva lua ted  i n  t h e  b e n e f i t  
c o s t  s e c t i o n .  

9.3.1.5 Mechanical  D r a f t  Wet Coo l i ng  Tower -C i r cu la r  A r ray  

T h i s  a l t e r n a t i v e  i s  t h e  same as t h e  base case except f o r  tower  c o n f i g u r a t i o n .  W i th  a  c i r c u l a r  
c e l l  c o n f i g u r a t i o n ,  g r e a t e r  plume r i s e  can be obta ined,  t he reby  reduc ing  ground f o g  p o t e n t i a l  and 
r e c i r c u l a t i o n  o f  t h e  exhausted a i r  stream. The a l t e r n a t i v e  i s  eva lua ted  i n  t h e  b e n e f i t - c o s t  
s e c t i o n .  

9.3.1.6 Wet-dry Mechanical  D r a f t  Coo l i ng  Towers 

Two systems were cons ide red  f o r  t h e  CRBRP: a  s e r i e s  w e t l d r y  mechanical  tower  and a  p a r a l l e l  
w e t l d r y  t ower .  C u r r e n t l y ,  such systems a r e  used f o r  c o n t r o l l i n g  plume f o r m a t i o n .  The f l e x i -  
b i l i t y  o f  t h e  system would  a l l o w  e f f i c i e n t  e v a p o r a t i v e  c o o l i n g  i n  t h e  warmer months, combined 
w i t h  a  v a r i a b l e  d r y  hea t  exchange s e c t i o n  f o r  c o n t r o l  d u r i n g  c o l d e r  months. Besides t h e  e n v i r o n -  
menta l  advantage o f  plume c o n t r o l ,  t h e  w e t l d r y  tower  would reduce wa te r  consumption and d r i f t  
when compared t o  a l l - w e t  c o o l i n g .  However, t h e  use o f  t h e  d r y  s e c t i o n  i n  t h e  w i n t e r  r e s u l t s  i n  a  
warmer blowdohn and reduced gene ra t i ng  c a p a c i t y .  T h i s  a l t e r n a t i v e  i s  c a r r i e d  f o r w a r d  t o  t h e  
b e n e f i t - c o s t  a n a l y s i s .  

9.3.1.7 D ry  Coo l i ng  Towers 

D ry  c o o l i n g  towers  a r e  m a i n l y  des igned f o r  areas o f  c r i t i c a l  wa te r  supp l y  t h a t  r e q u i r e  no makeup 
from a  n a t u r a l  w a t e r  body. I ns tead ,  d r y  c o o l i n g  towers  remove heat  f rom a  c i r c u l a t i n g  f l u i d  
t h rough  r a d i a t i o n  and convec t i on  t o  t h e  a i r  be ing c i r c u l a t e d  p a s t  t h e  heat  exchanger tubes.  
Because o f  t h e  poo r  hea t  t r a n s f e r  p r ~ p e r t i e s  o f  a i r ,  tubes a r e  g e n e r a l l y  f i n n e d  t o  i n c r e a s e  t h e  
hea t  t r a n s f e r  area.  A d d i t i o n a l l y ,  s i n c e  t h e  hea t  t r a n s f e r  process does n o t  i n c l u d e  t h e  l a t e n t  
hea t  o f  evapo ra t i on ,  d r y  c o o l i n g  towers  r e q u i r e  bo th  g r e a t e r  a i r  f l o w s  and l a r g e r  a i r  temperature  
i nc reases  i n  o r d e r  t o  d i s s i p a t e  t h e  same amount of  hea t  as a  comparable e v a p o r a t i v e  c o o l i n g  
system. The t h e o r e t i c a l  l owes t  temperature  t h a t  a  d r y  c o o l i n g  system can ach ieve  i s  t h e  d r y  b u l b  
temperature  o f  t h e  a i r .  

D ry  tower  systems a r e  o f  t h r e e  d i f f e r e n t  t ypes :  

(1  ) F o r  smal l  u n i t s  (up t o  300 M W ~ ) ,  steam i s  ducted f rom t h e  t u r b i n e  t o  t h e  h e a t  exchanger 
f o r  d i r e c t  steam condensing. 

( 2 )  The d i r e c t - c o n t a c t  t y p e  can be b u i l t  i n  wh ich  t h e  c o o l i n g  wa te r  and steam m ix  i n  a  
d i r e c t - c o n t a c t  condenser. T h i s  t y p e  r e q u i r e s  a  s i g n i f i c a n t  i n c r e a s e  i n  w a t e r  t r ea tmen t  
and s to rage  cos ts ,  s i n c e  t h e  e n t i r e  c o o l i n g  system uses steam gene ra to r  q u a l i t y  water 
(Beck 1972).  



( 3 )  Depending on t u r b i n e  design, conven t i ona l  s u r f a c e  condensers o r  m u l t i - p r e s s u r e  (zoned) 
s u r f a c e  condensers can a l s o  be used, w i t h  t h e  d r y  tower  r e p l a c i n g  t h e  wet  tower  i n  a  
system s i m i l a r  t o  e x i s t i n g  wet  t ower  systems. T h i s  system does n o t  r e q u i r e  steam 
g e n e r a t o r  q u a l i t y  water .  

The p r i n c i p a l  d isadvantage o f  d r y  c o o l i n g  towers  i s  economic. P l a n t  c a p a c i t y  can be expected t o  
decrease by  about 5  t o  15%, depending on ambient temperatures  and assuming an o p t i m i z e d  t u r b i n e  
des ign .  Busbar energy  c o s t s  a r e  expected t o  be on t h e  o r d e r  o f  20% more than  a  once- through 
system and 15% more than  a  we t  c o o l i n g  tower  system, assuming 1982 o p e r a t i o n .  Env i ronmen ta l l y ,  
t h e  e f f e c t s  o f  hea t  r e l e a s e s  f rom d r y  c o o l i n g  towers  have n o t  y e t  been q u a n t i f i e d .  Some a i r  
p o l l u t i o n  problems may be encountered; n o i s e  g e n e r a t i o n  problems f o r  mechanical  d r a f t  towers  
wou ld  be e q u i v a l e n t  o r  more severe  t han  those  o f  wet  c o o l i n g  towers;  and t h e  a e s t h e t i c  impac t  o f  
n a t u r a l  d r a f t  towers,  d e s p i t e  t h e  p robab le  absence o f  a  v i s i b l e  plume, would remain.  The system 
would produce no fogg ing o r  i c i n g  and might ,  under a p p r o p r i a t e  m e t e o r o l o g i c a l  c o n d i t i o n s ,  reduce 
l o c a l  n a t u r a l  f o g g i n g  e f f e c t s  by  v e n t i l a t i o n .  D ry  c o o l i n g  towers  now b e i n g  used f o r  European and 
A f r i c a n  f o s s i l  p l a n t s  a r e  l i m i t e d  t o  p l a n t s  i n  t h e  20D MWe o r  s m a l l e r  ca tegory .  

Because o f  t h e  sma l l  e l e c t r i c a l  o u t p u t  o f  t h e  p l a n t ,  t h i s  a l t e r n a t i v e  i s  cons ide red  i n  t h e  b e n e f i t -  
c o s t  a n a l y s i s .  

9.3.2 I n t a k e  Systems 

Based on t h e  b a l a n c i n g  o f  economic and env i ronmenta l  b e n e f i t s  and c o s t s  t h e  a p p l i c a n t  has chosen 
a  p e r f o r a t e d  p i p e  system as t h e  p r e f e r r e d  i n t a k e  f o r  t h e  CRBRP. I n  t h i s  system, two l a r g e  doub le  
w a l l  p e r f o r a t e d  p i p e s  would be submerged 70 f t  f rom shore  and p a r a l l e l  t o  s t ream f l o w .  The 3 / 8 - i n .  
p e r f o r a t i o n s  would r e s u l t  i n  a  40% open s t r u c t u r e  i n  t h e  4  f t  d iame te r  o u t e r  p i p e  and a  7% open 
s t r u c , t u r e  i n  t h e  3  f t  d iame te r  i n n e r  p ipe,  m i n i m i z i n g  entrapment and impingement o f  f i s h .  

P l a c i n g  t h e  p i p e s  p a r a l l e l  t o  t h e  r i v e r  would a l l o w  n a t u r a l  wa te r  c u r r e n t s  t o  f a c i l i t a t e  t h e  
passage o f  d e b r i s  and a q u a t i c  b i o t a  p a s t  t h e  p ipes.  The system has these advantages, wh ich  i n  
combinat ion ,  shou ld  h e l p  reduce f i s h  entrapment and impingement: 1  ) low i n t a k e  v e l o c i t i e s  
(0.3 f p s  t h rough  t h e  p e r f o r a t i o n s  when b o t h  p i p e s  a r e  o p e r a t i n g  o r  0 .5  f p s  when o n l y  one p i p e  i s  
o p e r a t i n g )  w i t h  u n i f o r m  v e l o c i t i e s  due t o  i n t e r n a l  s l e e v i n g  o f  p i pes ;  2 )  c l e a r  escape pathways i n  
a l l  d i r e c t i o n s  excep t  d i r e c t l y  i n t o  t h e  p e r f o r a t i o n s  19.5 mm (3 .8  i n .  ) i n  d iameter ] ;  3 )  low ' 

approach v e l o c i t i e s  (0 .12  f p s  a t  0.75 i n .  f rom t h e  p i p e ) ;  and 4)  e l i m i n a t i o n  o f  need f o r  t r a s h  
r a c k s  o r  v e r t i c a l  t r a v e l i n g  screens.  

Other  i n t a k e  systems cons ide red  by  t h e  a p p l i c a n t - w e r e :  

- Convent iona l  t r a v e l  i n g  screens 
T r a v e l i n g  screens mounted a t  ang le  t o  f l o w  
S i n g l e  en t r y -doub l  e  e x i t  t r a v e l i n g  screens - H o r i z o n t a l  screens 
Louver system 

- E l e c t r i c  screens 
Bubble,  sound and 1  i g h t  b a r r i e r s ,  and 
I n f i l t r a t i o n  bed 

9.3.2.1 Convent iona l  T r a v e l i n g  Screens 

A conven t i ona l  v e r t i c a l  t r a v e l i n g  screen, f l u s h  mounted w i t h  t h e  s u p p o r t i n g  w a l l  ( t o  m in im ize  
entrapment i n  dead wa te r  a reas )  and w i t h  f i s h  escape p o r t s  on t h e  s i d e  w a l l s  ( t o  m in im ize  impinge-  
ment) ,  was cons ide red  by  t h e  a p p l i c a n t  ( F i g u r e  9.6)(ER, Sec 10.2) .  F i s h  escape passages a r e  n o t  
l i k e l y  t o  be comp le te l y  e f f e c t i v e  because t h e  passages would a l s o  draw w a t e r  i n t o  t h e  i n t a k e  
s t r u c t u r e ,  c r e a t i n g  a  c u r r e n t  f l o w  which must be overcome by t h e  e n t r a i n e d  f i s h .  

The des ign  screen approach v e l o c i t y  i s  0.5 f p s  ( S e c t i o n  5.3.1 . I ) ,  cons ide red  as an upper permis-  
s i b l e  l i m i t  t o  reduce impingement losses.  Wi th  t r a v e l i n g  screen a l t e r n a t i v e s ,  however, t h e r e  i s  
a  wide d i s t r i b u t i o n  o f  v e l o c i t i e s  across  t h e  f a c e  o f  t h e  screens, p o s s i b l y  exceed ing 0.5 f p s .  

S h o r e l i n e  i n t a k e  s t r u c t u r e s  o f  t h i s  t y p e  a r e  l a r g e  s t r u c t u r e s ,  p r e s e n t i n g  more o f  an a e s t h e t i c  
impact  t han  submerged i n t a k e s  w i t h  s m a l l e r  pumphouses. 

I n  s p i t e  o f  t h e  d isadvantages d iscussed above, t r a v e l i n g .  screen i n t a k e  systems have been success- 
f u l l y  used a t  many s t a t i o n s  and a r e  cons idered as a  v i a b l e  a l t e r n a t i v e  t o  t h e  submerged p e r f o r a t e d  
p i p e  system proposed f o r  t h e  CRBRP. F u r t h e r  c o n s i d e r a t i o n  o f  t h i s  system i s  g i ven  i n  t h e  b e n e f i t -  
c o s t  s e c t i o n .  
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9.3.2.2 T r a v e l i n g  Screens Mounted a t  Angle t o  Flow 

T h i s  system i s  a  v a r i a t i o n  on t h e  conven t i ona l  t r a v e l  i ng screen system accompl i shed  by p o s i  t i o n i r  
t h e  t r a v e l i n g  screens a t  a  45'-60' ang le  t o  t h e  incoming f l o w  i n s t e a d  o f  normal t o  t h e  incoming 
f l ow  as shown i n  F i g u r e  9.6. T h i s  o f f s e t  p e r m i t s  use o f  a  f i s h  escape p o r t  a t  one end ( o u t s i d e  
c o r n e r  ang le )  o f  t h e  screen, which i s  o u t f i t t e d  w i t h  a  f i s h  pump t o  c r e a t e  a  p o s i t i v e  f l o w  i n  
t h a t  d i r e c t i o n .  Escape i s  f u r t h e r  a ided  by a  n a t u r a l  f l o w  v e c t o r  i n  t h a t  d i r e c t i o n  as a  r e s u l t  
o f  t h e  w a t e r ' s  meet ing  t h e  screen a t  an ang le .  F u r t h e r  c o n s i d e r a t i o n  o f  t h i s  v i a b l e  a l t e r n a t i v e  
i s  g i v e n  i n  t h e  b e n e f i t - c o s t  sec t i on .  

9.3.2.3 S i n g l e  Ent ry -Doub le  E x i t  (Passavant)  Screens 

I n  t h i s  v a r i a t i o n  o f  t h e  t r a v e l i n g  screen concept,  t h e  screen su r faces  a r e  p laced  p a r a l l e l  t o  the 
i n t a k e  f low. The water  passes f rom t h e  i n s i d e  t o  t h e  o u t s i d e  ( b o t h  s u r f a c e s )  o f  t h e  t r a v e l i n g  
screen,  making a  r i g h t  ang le  f l o w  path.  F i s h  pass s t r a i g h t  on th rough  t o  an escape passage 
beyond t h e  screen,  and t h e i r  p rogress  i s  a ided  by t h e  n a t u r a l  f l o w  v e c t o r  i n  t h a t  d i r e c t i o n  
augmented by a  f i s h  pump beyond t h e  screen ( F i g u r e  9 .6) .  The major  advantage i s  t h a t  f i s h  do not 
need t o  change d i r e c t i o n  t o  make an escape; t h e r e f o r e ,  l e t h a r g i c  f i s h  may be drawn t o  sa fe t y  morc 
e a s i l y .  F u r t h e r  c o n s i d e r a t i o n  o f  t h i s  a l t e r n a t i v e  i s  g i v e n  i n  t h e  b e n e f i t - c o s t  s e c t i o n .  

9 .3 .2 .4  H o r i z o n t a l  T r a v e l i n g  Screens 

A  h o r i z o n t a l  t r a v e l i n g  screen ( F i g u r e  9 .6 ) ,  when mounted a t  an ang le  t o  t h e  water  f l ow  and opera t  
a t  h i g h  r o t a t i o n a l  speeds, can produce a  l a r g e  v e l o c i t y  component p a r a l l e l  t o  t h e  screen face  anc 
t h u s  a s s i s t  f i s h  t o  escape. I n  t h e  exper imenta l  s tage,  t h i s  i s  an a t t r a c t i v e  scheme b u t  i t  has 
t h e  b a s i c  d isadvantage o f  n o t  be ing  a b l e  t o  accommodate t h e  l a r g e  wa te r  l e v e l  f l u c t u a t i o n s  such 
as f ound  a t  t h e  s i t e .  The s t a f f  concludes t h a t  t h i s  i s  n o t  a  v i a b l e  a l t e r n a t i v e .  



9.3.2.5 Louver  Screens 

Louver  screens a r e  p l a c e d  i n  t h e  wa te r  upstream o f  t h e  i n t a k e  and d e f l e c t  f i s h  i n t o  a  by-pass 
channel  away f rom t h e  main  s t ream f l o w .  The optimum s i z e  and spac ing o f  t h e  l o u v e r  panels a r e  
determined by t h e  f l ow  i n  t h e  stream. I n  t h e  case o f  t h e  C l i n c h  R ive r ,  where f l o w s  can range 
f rom 0  t o  22,000 c f s ,  and i n  w i n t e r  t h e  water  l e v e l  can f l u c t u a t e  d a i l y  by as much as 8  f t , a  
l o u v e r  system t h a t  would be e f f e c t i v e  a t  a l l  t imes  c o u l d  n o t  be designed. The s t a f f  conc ludes 
t h a t  a  l o u v e r  system i s  n o t  a  v i a b l e  a l t e r n a t i v e .  

9.3.2.6 E l e c t r i c  Screens 

F i s h  a r e  known t o  be r e p e l l e d  by h i g h  v o l t a g e  pu l ses ,  f o rm ing  a  f i s h  b a r r i e r  i n  f r o n t  o f  an 
i n t a k e  s t r u c t u r e .  The niost e f f e c t i v e  b a r r i e r  v o l t a g e  i s  determined by t h e  s i z e  and spec ies  o f  
f i s h  t o  be r e p e l l e d .  I n  a  s t ream w i t h  t h e  n a t u r a l  spec ies  v a r i e t y  o f  t h e  C l i n c h  R i v e r ,  d e s i g n i n g  
an e l e c t r i c  screen c o m p l e t e l y  e f f e c t i v e  f o r  a l l  spec ies  would n o t  be p o s s i b l e .  Furthermore, f i s h  
t h a t  a r e  momen ta r i l y  s tunned by t h e  v o l t a g e  would be drawn i n t o  t h e  i n t a k e  and impinged s i n c e  t h e  
wa te r  f l o w  i s  i n  t h a t  d i r e c t i o n .  E l e c t r i c  screens a r e  more s u i t a b l e  as b a r r i e r s  t o  upstream 
m i g r a t i n g  spec ies ,  where t e m p o r a r i l y  stunned f i s h  a r e  swept back downstream and can recove r .  The 
s t a f f  conc ludes t h a t  an e l e c t r i c  screen i s  n o t  a  v i a b l e  a l t e r n a t i v e .  

9.3.2.7 Bubble,  L i g h t ,  and Sound B a r r i e r s  

A  c u r t a i n  o f  a i r  bubb les ,  genera ted by pass ing  compressed a i r  th rough a  p e r f o r a t e d  p ipe ,  i s  an 
e f f e c t i v e  b a r r i e r  t o  most f i s h .  However, when f i s h  a r e  i n  a  l e t h a r g i c  s t a t e  ( a t  low wa te r  tempera- 
t u r e )  t h e i r  response t o  an a i r  bubb le  c u r t a i n  i s  n o t  as acute ,  and t h e y  may d r i f t  t h rough  i t .  

An i n t e n s e  l i g h t  sometimes can be used t o  r e p e l  f i s h  and keep them f rom e n t e r i n g  an i n t a k e  s t r u c -  
t u r e ,  b u t  t h i s  i s  temporary .  F i s h  become acc l ima ted  t o  l i g h t  and then w i l l  pass t h rough  i t .  

M u l t i - f r e q u e n c y  p u l s a t i n g  sound w i l l  a l s o  a c t  as a  b a r r i e r  t o  f i s h  movement, b u t  t he  f i s h  response 
i s  dependent on t h e  spec ies .  I n  a  spec ies  d i v e r s e  s t ream such as t h e  C l i n c h  R ive r ,  t h i s  would 
n o t  be v e r y  e f f e c t i v e  f o r  d r i v i n g  f i s h  away f rom an i n t a k e  s t r u c t u r e .  

I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  none o f  these methods i s  a  v i a b l e  a l t e r n a t i v e  f o r  r e p e l l i n g  f i s h  
f r om t h e  proposed i n t a k e  s t r u c t u r e .  

9 .3 .2 .8  I n f i l t r a t i o n  Beds 

I n  t h i s  system, t h e  i n t a k e  p i p e  i s  b u r i e d  i n  a  porous media beneath t h e  water  supp ly .  T h i s  can 
be t h e  s t ream bed i t s e l f  o r  an u n d e r l y i n g  a q u i f e r .  The l a r g e  area f rom which t h e  wa te r  i s  drawn 
r e s u l t s  i n  v e r y  l ow  approach v e l o c i t i e s ,  w i t h  a  r e s u l t i n g  n e g l i g i b l e  impingement l o s s .  The 
n a t u r a l  geo logy o f  t h e  CRBRP s i t e  p rec ludes  t h e  use o f  t h i s  t y p e  o f  f i l t r a t i o n  system un less  
c o n s t r u c t e d  w i t h  an a r t i f i c i a l  f i l t r a t i o n  media. To do t h i s  would d i s t u r b  a l a r g e  p a r t  o f  t h e  
r i v e r  bot tom,  wh ich  would be harmfu l  t o  t h e  b e n t h i c  l i f e .  The a r t i f i c i a l  beds a r e  a l s o  prone t o  
c l o g g i n g  which c o u l d  occu r  i n  t h e  C l i n c h  R i v e r .  Fo r  example, d u r i n g  t h e  March 1974 c o l l e c t i n g  
p e r i o d ,  t h e  t u r b i d i t y  o f  t h e  C l i n c h  R i v e r  was 70-80 JTUs, i n d i c a t i n g  t h a t  c l o g g i n g  would be a  
p o t e n t i a l  probleni  f o r  t h i s  t y p e  o f  i n t a k e .  The s t a f f  concludes t h a t  t h i s  i s  n o t  a  v i a b l e  a l t e r -  
n a t i v e  f o r  t h e  CRBRP i n t a k e  system. 

9 .3 .3  D i scha rge  Systems 

A l l  l i q u i d  e f f l u e n t s  f r om t h e  CRBRP a r e  d i scha rged  t o  t h e  C l i n c h  R i v e r  w i t h  t h e  c o o l i n g  wa te r  
blowdown. The d i scha rge  s t r u c t u r e  s e l e c t e d  by t he  a p p l i c a n t  i s  a  h i g h  momentum, submerged 
s i n g l e - p o r t  system. The system was s e l e c t e d  because o f  i t s  s u p e r i o r  m i x i n g  c h a r a c t e r i s t i c s  and 
reduced thermal  and chemica l  plunie. A l t e r n a t i v e s  cons idered were low momentum, su r face  d i scha rge  
and h i  gh-niomentum, submerged mu1 ti p o r t  d i scha rge .  

9.3.3.1 Su r face  Discharge 

T h i s  a l t e r n a t i v e  c o n s i s t s  o f  r e l e a s i n g  t h e  d i scha rge  a t  a  sha l l ow  ang le  t o  t h e  su r face  o f  t h e  
r i v e r  and f l o a t i n g  t h e  d i scha rge  o u t  on to  t h e  c o o l e r  su r face  o f  t h e  r i v e r .  M i x i n g  w i t h  r i v e r  
wa te r  i s  avo ided and t h e  p r i n i a r y  method o f  d i s p e r s i n g  the heat  i s  t h r o ~ g h  an a i r - w a t e r  exchange. 
I n  t h e  p a r t i c u l a r  m a n i f e s t a t i o n  o f  t h i s  a l t e r n a t i v e  f o r  t h e  CRBRP s i t e ,  t h e  d i scha rge  a c t u a l l y  
would be a  sublnerged d i scha rge  d u r i n g  t h e  surlinler months when t h e  r i v e r  l e v e l  i s  n o r m a l l y  about  
6  f t  above t h e  d i scha rge  t rough .  Under summer c o n d i t i o n s ,  t h e r e f o r e ,  t h e r e  i s  p a r t i a l  n i i x i n g  
w i t h  t h e  r i v e r  wa te r ,  b u t  n o t  so niuch as f o r  t he  h i g h  v e l o c i t y  subiiierged d i scha rge  a l t e r n a t i v e s .  



Al though  t h i s  a l t e r n a t i v e  r e s u l t s  i n  a  l a r g e r  body of  wa te r  be ing  a f f ec ted  by t h e  thermal  plume 
t h a n  w i t h  t h e  re fe rence  method, t he  impact i s  n o t  cons ide red  severe  enough t o  r u l e  o u t  i t s  use.  
F u r t h e r  c o n s i d e r a t i o n  o f  t h i s  a1 t e r n a t i  ve i s  g i v e n  i n  t h e  b e n e f i  t - c o s t  s e c t i o n .  

9.3.3.2 Submerged M u l t i - P o r t  D ischarge 

I n  t h i s  system, t h e  c o o l i n g  tower  blowdown i s  d i scha rged  a t  h i g h  v e l o c i t y  t h r0ugh .a  m u l t i p l i c i t y  
o f  nozz les  l o c a t e d  4  f t  below t h e  minimum wa te r  l e v e l .  T h i s  a l t e r n a t i v e  ach ieves t h e  g r e a t e s t  
i n i t i a l  plume en t ra inmen t  and g r e a t e s t  r e d u c t i o n  i n  plume excess temperature  i n  t he  near  f i e l d  
m i x i n g  zone o f  a l l  t h e  systems cons idered f o r  t h e  CRBRP. Th i s  a l t e r n a t i v e  i s  cons ide red  by t h e  
s t a f f  t o  be env i ronmenta l  l y  accep tab le  and i s  t r e a t e d  f u r t h e r  i n  t h e  b e n e f i  t - c o s t  s e c t i o n .  

9.3.4 Chemical Waste Treatment 

Methods s e l e c t e d  f o r  t r e a t i n g  chemical  waste a t  CRBRP a r e  desc r i bed  i n  Sec t i on  3.6. These i n c l u d  
n e u t r a l i z a t i o n  and s e p a r a t i o n  of  suspended m a t t e r .  Exc lud ing  c o o l i n g  tower  blowdown, wh ich  con- 
t a i n s  m a t e r i a l  w i thdrawn w i t h  t h e  wa te r  t aken  f rom the  r i v e r ,  t h e  p r i n c i p a l  waste d i scha rges  from 
t h e  p l a n t  would be s ludges and d i s s o l v e d  s a l t s .  A1 t e r n a t i v e s  cons ide red  f o r  t h e  waste d i scha rges  
were: 

Mechanical  dewa te r i ng  o f  s ludges. - Reverse osmosis p re t rea tmen t  o f  d e m i n e r a l i z e r  feedwater .  
Zero  d i scha rge  o f  surge and n e u t r a l i z i n g  t ank  e f f l u e n t .  

9.3.4.1 Mechanical  Dewater ing  o f  Sludges 

Mechanical  dewa te r i ng  o f  s ludges i s  an a l t e r n a t i v e  t o  t h e  proposed d r y i n g  beds f o r  p roduc ing  a  
more compact and d r i e r  s ludge.  The env i ronmenta l  advantages i n c l u d e  r e d u c t i o n  i n  s o l i d  waste 
volume and a  s l i g h t  i n c r e a s e  i n  r e c y c l a b l e  water .  The mechanical  dewa te r i ng  processes cons ide red  
were c e n t r i f u g a t i o n  and vacuum f i l t r a t i o n .  The major  reasons f o r  r e j e c t i n g  t he  a l t e r n a t i v e  were: 
1 )  a v a i l a b l e  commercial equipment i s  t o o  l a r g e  f o r  p rocess ing  t h e  r e l a t i v e l y  smal l  q u a n t i t y  o f  
s ludge produced and 2 )  con t i nuous  o p e r a t o r  a t t e n t i o n  would be r e q u i r e d  d u r i n g  equipment o p e r a t i o n  
Other  d isadvantages i n c l u d e  h i g h e r  no i se  l e v e l s ,  i nc reased  energy consumption, t he  need f o r  
weather-proof hous ing and t h e  p o s s i b l e  need f o r  s ludge c o n d i t i o n i n g  chemica ls .  

9 .3 .4 .2  Reverse Osmosis P re t rea tmen t  o f  Demine ra l i ze r  Feedwater 

A d d i t i o n  o f  a  r e v e r s e  osmosis system t o  t h e  h i g h  p u r i t y  makeup wa te r  t r e a t m e n t  system was con- 
s i d e r e d  as a  means o f  r educ ing  t h e  f requency of  t h e  d e m i n e r a l i z e r  regene ra t i ons ,  thus reduc ing  
t h e  q u a n t i t y  o f  regenerant  chemical  waste d ischarged.  Reverse osmosis would be used as a  p re -  
t r e a t m e n t  s t e p  t o  t h e  i o n  exchange beds t o  remove t h e  b u l k  o f  t he  d i s s o l v e d  s a l t s  by u l t r a -  
f i l t r a t i o n .  T h i s  p re t rea tmen t  s t e p  genera tes  p roduc t  water ,  o r  a  p a r t i a l l y  dem ine ra l i zed  wa te r  
stream, and a  r e j e c t  o r  b r i n e  stream. The former would be r o u t e d  t o  t h e  i o n  exchange demin- 
e r a l i z e r s  f o r  f u r t h e r  r e d u c t i o n  i n  s a l t  c o n t e n t  w h i l e  t h e  l a t t e r  would be d i scha rged  t o  t h e  p l a n t  
e f f l u e n t  stream. T h i s  a l t e r n a t i v e  was r e j e c t e d  on t h e  b a s i s  o f  t h e  q u e s t i o n a b l e  r e l i a b i l i t y  o f  
t h e  reve rse  osmosis system f o r  t h e  des ignated purpose and t h e  f a c t  t h a t  t h e  demine ra l i zed  waste 
i s  n o t  e l i m i n a t e d  b u t  o n l y  reduced i n  f requency o f  gene ra t i on .  The s i z e  o f  t he  i o n  exchange 
d e m i n s r a l i z e r s  and the  a t t e n d a n t  waste t r ea tmen t  f a c i l i t i e s  cannot  be reduced by t h i s  p r e t r e a t -  
ment s tep .  

9.3.4.3 Zero D ischarge o f  Surge and N e u t r a l i z i n g  Tank E f f l u e n t  

Three a l t e r n a t i v e s  were cons ide red  f o r  t r e a t i n g  t h i s  waste s t ream t o  accompl ish  zero  d i scha rge :  
1 )  o f f s i t e  t r ea tmen t ,  2 )  p e r c o l a t i o n  ponds, and 3)  evapo ra t i on .  O f f s i t e  t r e a t m e n t  was r e j e c t e d  
because t h e  area has no t r e a t m e n t  p l a n t s  capab le  o f  h a n d l i n g  t he  q u a n t i t y  and t y p e  o f  waste p r o -  
duced. P e r c o l a t i o n  ponds were n o t  cons idered f e a s i b l e  because o f  t he  a r e a ' s  s o i l  c h a r a c t e r i s t i c s .  
Evapo ra t i on  o f  t h i s  waste s t ream t o  produce p u r i f i e d  wa te r  f o r  r e c y c l e  i n  t h e  p l a n t  was r e j e c t e d  
on t h e  b a s i s  o f  h i g h  c o s t  and o n l y  marg ina l  improvement i n  t h e  q u a l i t y  o f  t h e  p r o d u c t  wa te r .  

9 .3 .4 .4  A d d i t i o n a l  Recycle o f  C i r c u l a t i n g  Water 

I n c r e a s i n g  t h e  r e c y c l e  o f  wa te r  i n  t h e  c o o l i n g  tower  system over  t h e  proposed l e v e l  was con- 
s i d e r e d  as a  means o f  r e d u c i n g  bo th  t h e  volume o f  make-up wa te r  used and t h e  volume of  biowdown 
d ischarged.  I n c r e a s i n g  t h e  r e c y c l e  t o  i n c r e a s e  t h e  c o n c e n t r a t i o n  f a c t o r  from t h e  proposed l e v e l  
o f  2.5 t o  a  h i g h e r  l e v e l  o f  6, f o r  example, would y i e l d  t h e  f o l l o w i n g  b e n e f i t s :  



Reduct ion  o f  d i scha rge  volume and waste hea t  by 73% 
Reduct ion  o f  en t ra inmen t  damage by 30% 
Sma l l e r  d i s c h a r g e  p i p i n g  and o u t f a l l  s t r u c t u r e  i s  p o s s i b l e  and a  r e d u c t i o n  i n  
i n t a k e  v e l o c i t y  would occu r  i f  t h e  proposed i n t a k e  s t r u c t u r e  i s  used. 

Disadvantages i n c l u d e :  

H igher  c o n c e n t r a t i o n  o f  chemica ls  i n  t h e  s t a t i o n  e f f l u e n t  (no i n c r e a s e  i n  
q u a n t i t y  d i scha rged )  - G rea te r  q u a n t i t y  o f  chemica ls  d i spe rsed  t o  t h e  e n v i r o n s  by c o o l i n g  tower  d r i f t  
P o t e n t i a l  r equ i remen t  o f  a c i d  a d d i t i o n  t o  c i r c u l a t i n g  wa.ter f o r  s c a l e  c o n t r o l  
P o t e n t i a l l y  h i g h e r  c o n c e n t r a t i o n s  o f  ammonia i n  t h e  c i r c u l a t i n g  wa te r  wh ich  
may r e s u l t  i n  h i g h e r  ch lo ram ine  c o n c e n t r a t i o n s  t h a t  would r e q u i r e  l o n g e r  
p e r i o d s  t o  decay t o  accep tab le  l e v e l s  f o r  d i scha rge .  

Ac tua l  and p o t e n t i a l  d isadvantages o f  h i g h e r  r e c y c l e  o f  c i r c u l a t i n g  wa te r  appear t o  outweigh 
t h e  b e n e f i t s ;  however, i n - p l a n t  s t u d i e s  d u r i n g  t h e  o p e r a t i n g  s tage,  as proposed i n  t h e  NPDES 
p e r m i t  (Appendix H ) ,  w i l l  be r e q u i r e d  t o  c o n f i r m  t h i s  c o n c l u s i o n .  

9 .3 .5  B i o c i d e  Systems 

Upstream o f  t h e  main condenser,  h y p o c h l o r i t e  i n j e c t i o n  i s  p lanned e q u i v a l e n t  t o  2  t o  5  m q / ~  o f  
c h l o r i n e  f o r  20- t o  30-minute p e r i o d s  3  o r  4 t imes  d a i l y  i n  o r d e r  t o  p reven t  c o l o n i z a t i o n  o f  
a l gae ,  b a c t e r i a ,  and f u n g i  i n  t h e  c o o l i n g  wa te r  system. A l t e r n a t i v e  b i o c i d e  systems cons ide red  
were: 

- Organic b i o c i d e s  - Ozone 
Mechanical  c l e a n i n g  systems 

9.3.5.1 Organic B i o c i d e s  

Severa l  o r g a n i c  chemica ls  a r e  e f f e c t i v e  i n  c o n t r o l l i n g  growths o f  microorgan isms i n  c i r c u l a t i n g  
wa te r  systems. Some o f  t h e  more e f f e c t i v e  ones a r e  a c r o l e i n  (an unsa tu ra ted  a ldehyde ) ,  D i  508 
(2 ,  2, d i  bromo-3 n i t r i  loprop ionamide)  , and qua te rna ry  ammonia compounds. L i k e  c h l o r i n e ,  t h e  
substances a r e  a l s o  t o x i c  t o  many f i s h  species.  U n l i k e  c h l o r i n e ,  however, t h e y  do n o t  spon- 
t aneous l y  decay i n  t o x i c i t y  by exposure t o  s u n l i g h t ,  so t h e y  must be c h e m i c a l l y  d e t o x i f i e d  b e f o r e  
d i scha rge .  T h i s  i s  u s u a l l y  done by t h e  a d d i t i o n  o f  sodium s u l f i t e .  The a d d i t i o n  o f  sodium 
s u l f i t e  t o  t h e  r e c e i v i n g  wa te rs  i s  n o t  d e s i r a b l e  i f  i t  can be avo ided because i t  r e p r e s e n t s  an 
a d d i t i o n a l  COD l o a d  t o  t h e  stream. Furthermore, many o f  these o r g a n i c  chemica ls  a r e  a p p l i e d  as 
s o l u t i o n s ,  w i t h  t h e  s o l v e n t  (such as e t h y l e n e  g l y c o l )  capable o f  be ing  t o x i c  i t s e l f  and n o t  
n e u t r a l i z a b l e  by t h e  sodium s u l f i t e .  The s t a f f  concludes t h a t  t h e  use o f  o r g a n i c  b i o c i d e s  i s  n o t  
a  v i a b l e  a l t e r n a t i v e  t o  t h e  c h l o r i n e  i n j e c t i o n  system s e l e c t e d  by t h e  a p p l i c a n t .  

9 .3 .5 .2  Ozone 

Ozone, prepared ons i  t e  by t h e  passage o f  c o l d  a i r  ( o r  oxygen) p a s t  charged p l a t e s ,  i s  r e c e i v i n g  
i n c r e a s i n g  a t t e n t i o n  as a  b i o c i d e  i n  c i r c u l a t i n g  wa te r  systems. It d i s s i p a t e s  even more q u i c k l y  
t han  c h l o r i n e ,  so t h e r e  i s  no r e s i d u a l  a c t i v i t y  problem. I t s  s p e c i f i c  b i o c i d a l  e f f e c t  i s  n o t  so 
w e l l  known as i s  t h e  e f f e c t  of  c h l o r i n e  on t h e  A s i a t i c  clam, a  p r e v a l e n t  i n f e s t a t i o n  i n  t he  
C l i n c h  R i v e r .  There fore ,  more resea rch  would be needed b e f o r e  an ozone system c o u l d  be p r o p e r l y  
designed f o r  t h e  CRBRP. A l so ,  a  byproduct  o f  ozone deg rada t i on  i s  oxygen, wh ich  c o u l d  cause 
s u p e r s a t u r a t i o n  a t  t i m e s  and would be harmfu l  t o  f i s h .  For  these reasons, ozone i s  n o t  a  v i a b l e  
a l t e r n a t i v e  b i o c i d e  f o r  t h i s  a p p l i c a t i o n .  

9 .3 .5 .3  Mechanical  C lean ing  Systems 

Condenser tubes can be kep t  f r e e  o f  b i o l o g i c a l  f o u l i n g  by p e r i o d i c  passage o f  sponge rubbei- b a l l s  
o r  p l a s t i c  brushes, b u t  t h e  systems have n o t  ga ined widespread a p p l i c a t i o n .  The ma- te r i a l s  mech- 
a n i c a l l y  scrub t h e  i n s i d e  s u r f a c e  o f  t h e  condenser tubes and remove b i o l o g i c a l  g rowths .  Such 
mechanical  systems would n o t  a l t o g e t h e r  e l i m i n a t e  t h e  need f o r  a  chemical  b i o c i d e .  They would  
n o t  r e s u l t  i n  a [major r e d u c t i o n  i n  re leased  b i o c i d e  r e s i d u a l s .  

The a p p l i c a n t  has e l e c t e d  n o t  t o  use a mechanical  c l e a n i n g  system i n  c o n j u n c t i o n  w i t h  c h l o r i n a -  
t i o n ,  and t h e  s t a f F  concurs i n  t h i s  d e c i s i o n .  The l e v e l  o f  r e s i d u a l  c h l o r i n e  t o  be d i scha rged  
(0 .2  ppm) i s  so low t h a t  i . t  i s  n o t  expected t o  c r e a t e  any harmfu l  e f f e c t s  i n  t h e  C l i n c h  R i v e r .  
There fore ,  Fu r the r  r e d u c t i o n  i s  unnecessary.  



9.3 .6  S a n i t a r y  Waste System 

A  s a n i t a r y  waste t r e s t m e n t  system would be needed t o  p r o v i d e  t rea tmen t  of a  maximum of 8000 gpd 
o f  sewage genera ted d u r i n g  o p e r a t i o n  w i t h  t h e  210 man peak s t a f f .  The a p p l i c a n t  p lans on a  
packaged a e r a t i o n l f i  1  t r a t i o n / c h l o r i n a t i o n  f a c i l i t y  w i t h  a  1  i q u i d  e f f l u e n t  d i scha rge  t o  t h e  
C l i n c h  R i v e r  t o  meet t h i s  need. A l t e r n a t i v e s  cons ide red  were: 

Tap - i n  t o  e x i s t i n g  f a c i l i t y  - Ground d i scha rge  - I n c i n e r a t i o n  
A c t i v a t e d  s l  udgelmembrane f i l t r a t i o n  - Clarification/filtration/carbonadsorption. 

9.3.6.1 Tap- In  t o  E x i s t i n g  F a c i l i t y  

T h i s  a l t e r n a t i v e  i n v o l v e s  pumping t h e  s a n i t a r y  waste t o  an e x i s t i n g  t r ea tmen t  p l a n t  hav ing s u f f i  
c i e n t  excess c a p a c i t y  t o  hand le  an a d d i t i o n a l  8000 gpd. N e i t h e r  o f  t h e  two c l o s e s t  p rocess ing  
p l a n t s  (one a t  t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t  and t h e  o t h e r  a t  t h e  C l i n c h  R i v e r  I n d u s t r i a  
Pa rk )  have t h e  c a p a c i t y  necessary  t o  hand le  t h e  CRBRP s a n i t a r y  waste.  The Oak Ridge m u n i c i p a l  
sewage t rea tmen t  p l a n t  i s  15 m i l e s  away, t o o  f a r  t o  be p r a c t i c a l .  The t a p - i n  a l t e r n a t i v e ,  t h e r e  
f o r e ,  i s  n o t  cons ide red  a  v i a b l e  s a n i t a r y  waste t r e a t m e n t  system. 

9.3.6.2 Ground Discharge 

I n  t h e  ground d i scha rge  a l t e r n a t i v e  t h e  s a n i t a r y  waste would be d i scha rged  d i r e c t l y  t o  t h e  groun 
(by  way of  a  t i l e  f i e l d ,  p e r c o l a t i o n  pond, o r  sp ray ing )  and be f i l t e r e d  and n e u t r a l i z e d  by t h e  
n a t u r a l  a s s i m i l a t i v e  c a p a c i t y  o f  t h e  s o i l .  T h i s  system has t h e  advantages o f  e l i m i n a t i n g  any 
d i scha rge  t o  t h e  r i v e r  and of  n o t  r e q u i r i n g  ve ry  much energy.  A t  t h e  s i t e ,  however, t h e  t o p  20 
t o  30 f t  o f  e a r t h  i s  c l a y  and n o t  s u i t a b l e  f o r  a  ground d i scha rge  s a n i t a r y  waste system. The 
s t a f f  does n o t  c o n s i d e r  t h i s  t o  be a  v i a b l e  a l t e r n a t i v e  s a n i t a r y  waste d i scha rge  system. 

4 .3 .6 .3  I n c i n e r a t i o n  

I t  i s  p o s s i b l e  t o  dewater raw sewage and i n c i n e r a t e  t he  r e s i d u a l  s ludge t o  produce an ash which 
i s  d isposod o f  as a  s o l i d .  T h i s  system has v e r y  h i g h  c a p i t a l  and o p e r a t i n g  cos ts ,  and consumes 
l a r g e  amounts o f  energy  ( t y p i c a l l y ,  t h e  burner  i s  f i r e d  w i t h  No. 2  o i l  ) .  For  these reasons, t h e  
s t a f f  does n o t  cons ide r  i n c i n e r a t i o n  t o  be a  reasonab le  a l t e r n a t i v e  f o r  s a n i t a r y  waste d i s p o s a l .  

9 .3 .6 .4  A c t i v a t e d  SludgelMembrane F i l t r a t i o n  

I n  t h i s  a l t e r n a t i v e ,  a  b i o l o g i c a l  decompos i t ion  process i s  used on t h e  s a n i t a r y  waste, and sus-  
pended s o l i d s  a r e  removed by membrane f i l t r a t i o n .  T h i s  r e s u l t s  i n  a  h i g h e r  q u a l i t y  e f f l u e n t  t h a  
t h e  re fe rence  process and e l i m i n a t e s  any c h l o r i n e  d i scha rge  t o  t h e  r e c e i v i n g  waters .  T h i s  a l t e r  
n a t i v e  i s  g i v e n  f u r t h e r  c o n s i d e r a t i o n  i n  t h e  b e n e f i t - c o s t  s e c t i o n .  

9 .3 .6 .5  Clarification/Filtration/Carbon Adsorp t i on  

T h i s  process i n v o l v e s  c l a r i f i c a t i o n  of  t h e  waste s t ream by f l o c c u l a t i o n ,  as a  secondary l e v e l  
t r e a t m e n t  process, t o  reduce suspended s o l i d s .  F i l t r a t i o n  t h rough  sand (as  i n  t h e  re fe rence  
process)  f u r t h e r  removes s o l i d s  before  t h e  f i n a l  e f f l u e n t  i s  passed th rough  a c t i v a t e d  c h a r c o a l .  

I The cha rcoa l  adsorbs o r g a n i c  ma t te r ,  r e s u l t i n g  i n  a  f i n a l  e f f l u e n t  w i t h  a  l ower  BOD than t h e  
r e f e r e n c e  system. There would p robab l y  be no need t o  c h l o r i n a t e  t h e  e f f l u e n t .  F u r t h e r  cons id -  

1 e r a t i o n  i s  g i v e n  t o  t h i s  a l t e r n a t i v e  i n  t h e  b e n e f i t - c o s t  s e c t i o n .  

9 .3 .7  Transmiss ion System 

The a1 t e r n a t e  t r ansm iss ion  l i n e  r o u t e  i s  shown a long  w i t h  t h e  proposed r o u t e  i n  t h e  ER ( F i g  10.9 
The a l t e r n a t e  r o u t e  i s  0.2 m i l e  l o n g e r  (3.4 m i l e s  compared t o  3.2 m i l e s )  and would r e q u i r e  
c l e a r i n g  8.7 Inore acres  o f  f o r e s t .  The compos i t i on  o f  f o r e s t  t o  be c l e a r e d  i s  s i m i l a r  t o  t he  
proposed r o u t e  excep t  t h a t  t h e  a l t e r n a t e  r o u t e  would d i s t u r b  8  more acres  o f  p ine ,  11.7 more 
ac res  o f  u n f o r e s t e d  l a n d  ( o l d  f i e l d s ) ,  and 12.1 fewer acres  o f  hardwood. Thus t h e  impact  t o  
b i o t a  would be s l i g h t l y  d i f f e r e n t  f o r  t h e  two r o u t e s ,  w i t h  t h e  p r e f e r r e d  r o u t e  removing a  few 
more ac res  o f  hardwood which i s  p r e f e r r e d  by s q u i r r e l s  and many b i r d  spec ies .  However, b o t h  
r o u t e s  would p resen t  f a v o r a b l e  h a b i t a t  f o r  deer,  r a b b i t s  and up land game b i r d s  a f t e r  c o n s t r u c t i o ~  
and r e v e g e t a t i o n .  S o i l  e r o s i o n  p o t e n t i a l  would be about  t h e  same f o r  b o t h  r o u t e s ,  b u t  t h e  a l t e r .  
n a t e  r o u t e  would have a  s l i g h t l y  g r e a t e r  p o t e n t i a l  impact  f r om heavy equipment and a  s l i g h t l y  
l e s s  f a v o r a b l e  r e v e g e t a t i o n  p o t e n t i a l  t han  t h e  proposed r o u t e .  The a l t e r n a t e  r o u t e  would be 
v i s i b l e  f o r  one m i l e  a t  Be the l  V a l l e y  Road. N e i t h e r  r o u t e  wculd c ross  highways, r a i l r o a d s ,  
o r  h i s t o r i c a l  o r  a r c h a e o l o g i c a l  s i t e s .  N e i t h e r r o u t e  would r e q u i r e  new access roads.  



The proposed r o u t e  i s  p r e f e r r e d  because i t  i s  sho r te r ,  l a c k s  m a j o r  v i s u a l  impact,  a f f e c t s  fewer 
f o r e s t e d  ac res  and p r e s e n t s  l e s s  c o n s t r u c t i o n  impact  t han  t h e  a l t e r n a t e  r o u t e .  There fore ,  t h e  
s t a f f  does n o t  c o n s i d e r  t h e  a l t e r n a t i v e  r o u t e  t o  be a  p r e f e r a b l e  a l t e r n a t i v e .  

9.4 BENEFIT-COST COMPARISON 

9.4.1 C o o l i n g  System 

The c o s t s  and b e n e f i t s  o f  t h e  v i a b l e  c o o l i n g  system a l t e r n a t i v e s  a r e  summarized i n  Tab le  9.8.  

TABLE 9.8 Summary o f  Env i ronmenta l  and Economic Costs  
f o r  t h e  A l t e r n a t i v e  C o o l i n g  Systems 

Mechanical  D r a f t  
Mechanical  D r a f t  Wet/Dry Touer 

Ve t  Touer Na tu ra l  D r a f t  30% Plume 0% Plume Mechanical  D r a f t  
U n i t  o f  Measure ' L inear  A r r a y  C i r c u l a r  A r r a y  Yet Tower Spray Pond S e v e r i t y  S e v e r i t y  Dry  Tower 

Environmental  Cos ts  

Plume Format ion  

Ground Fog 
P o t e n t i a l  

V i s i b l e  Plume 
E x t e n t  

H r s l y r  ( a l l  
d i r e c t i o n s )  

Mean l e n g t h  i n  
m i l e s  (95% R . H . ,  
C  s t a b i l i t y )  

D r i f t  D e p o s i t i o n  

Water Use 

En t ra inment  

lnlpingement 

Water 
Consumption 

~ e r c e n t / y r ( ~ )  

Q u a l i t a t i v e  

Percen t  o f  
Mel t o n  H i l l  
Dam r e l e a s e s ( b )  

Heat l o a d  t o  
r i v e r  i n  w i n t e r  
as p e r c e n t  o f  
t o t a l  p l a n t  
hea t  d u t y  

B l  owdown temp- 
e r a t u r e  minus 
r i v e r  ambient  
( i n  w i n t e r ) ,  "F 

Q u a l i t a t i v e  

0.46 

Same 

0.20 

0.46 

Same 

0.20 

0.46 

Same 

0.20 

0.46 

Same 

0.20 

0. 42  

Same 

0.19 

0.42 0  

Same 0  

0.19 0  

Heat 
a e j e c t i o n  

I n i t i a l  
Temperature 
D i f f e r e n c e  

E f f e c t  o f  
Chenlicals 

l l e g l i g i b l e  N e g l i g i b l e  N e g l i g i b l e  i iegl  i g i b l e  

Land Use Acres 0 . 5  I .O 1.7 E 2 . 1  3 .3  4.3 

V isua l  Inlpact N e g l i g i b l e  N e g l i g i b l e  Severe N e g l i g i b l e  N e g l i g i b l e  I J e g l i g i b l e  n e g l i g i b l e  

Econolnic Costs -- 
P l a n t  ? le t  Ou tpu t  MWe d i f f e r e n t i a l  Base ~ d s e  0 .2  ( 2 . 9 1  ( 2 . 2 )  ( 1 . 4 )  ( 1 3 . 6 )  

T o t a l  System Cos t  P resen t  w o r t h  i n  Base Base .-.I9 2.52 2.06 2.19 15.49 
I n i l l i o n s  o f  5  

W x s u m p t i o n s  a r e  i n  Table 5 . 1  
( b l  Evapora t ion  and d r i f t  l osses  as pe rcen tage  o f  annual  r e l e a s e s .  

W i t h  a  n a t u r a l  d r a f t  c o o l i n g  tower,  t h e r e  i s  a  marked r e d u c t i o n  i n  ground l e v e l  f o g g i n g  and 
i c i n g  and i n  d r i f t  d e p o s i t i o n ,  b u t  t h i s  i s  o f f s e t  by a  more v i s i b l e  plume a t  h i g h e r  e l e v a t i o n s .  
The n a t u r a l  d r a f t  t ower  p resen ts  t h e  most n o t a b l e  v i s u a l  impact  o f  a l l  t h e  c o o l i n g  a l t e r n a t i v e s . .  
The 385 f t  h i g h  tower  would be v i s i b l e  f r om many popu la ted  areas, i n c l u d i n g  G a l l a h e r  B r i dge ,  
I n t e r s t a t e  40, ORNL, and Me l ton  H i l l  Dam. The n a t u r a l  d r a f t  tower  does n o t  o f f e r  enough e n v i r o n -  
mental  advantages ove r  t h e  re fe rence  mechanical  d r a f t  tower  t o  o f f s e t  t h e  added c o s t  o f  $2.19 m i l -  
l i o n .  The s t a f f  concurs  i n  i t s  r e j e c t i o n .  

The sp ray  pond a l t e r n a t i v e  wou ld  be an accep tab le  a l t e r n a t i v e  c o o l i n g  system f rom an e n v i r o n -  
menta l  s t a n d p o i n t .  I t s  e f f e c t  on wa te r  resou rces  and a q u a t i c  eco logy  would be comparable t o  t h e  
r e f e r e n c e  system excep t  t h e  s l i g h t  d i sadvan tage  o f  r e q u i r i n g  more l a n d  ( 8  a c r e s ) .  The p resen t  
w o r t h  c o s t  d i f f e r e n t i a l  i s  $2.52 m i l l i o n .  Because t h e  system does n o t  o f f e r  any r e a l  env i ron -  
mental  advantage and because i t  i s  more expens ive  t han  t h e  r e f e r e n c e  system, t h e  a p p l i c a n t  chose 
t o  r e j e c t  i t  f o r  t h e  CRBRP. The s t a f f  concurs i n  t h a t  d e c i s i o n .  

The c i r c u l a r  a r r a y  mechanical  d r a f t  c o o l i n g  tower  system has a  s l i g h t  e n v i r o n n ~ e n t a l  advantage 
ove r  t h e  l i n e a r  a r r a y  i n  t h a t  a  h i g h e r  l o f t  i s  genera ted.  S l i g h t l y  reduced ground l e v e l  e f f e c t s  
( d r i f t ,  fog ,  i c e )  r e s u l t  a t  t h e  expense o f  a h i g h e r  and more n o t i c e a b l e  plume. I f  t h e  t o t a l  
economic c o s t  f o r  e i t h e r  system shou ld  be n e a r l y  t he  same as suggested by t h e  amended ER 
(Tab le  1 0 . 1 - l o ) ,  t h e  s t a f f  reconlmends use o f  t h e  c i r c u l a r  c o o l i n g  system, w i t h  i t s  env i ronmenta l  
advantage. 



The t o t a l l y  c l o s e d  c y c l e  system ( d r y  c o o l i n g  t ower )  i s  judged by t he  s t a f f  t o  be an acceptab le  
cho i ce .  However, i t  imposes an added power p e n a l t y  o f  13.6 MWe and an added e q u i v a l e n t  i n v e s t  
ment c o s t  o f  $15.49 m i l l i o n .  S ince  t h e  env i ronmen ta l  impact  o f  t h e  r e f e r e n c e  c o o l i n g  system 
would be n e g l i g i b l e  (see S e c t i o n  5.3.31, t h e  s t a f f  conc ludes t h a t  t h e  marg ina l  improvement of  
d r y  c o o l i n g  tower  system would n o t  be j u s t i f i e d  a t  t h i s  h i g h e r  c o s t .  

The advantages and p e n a l t i e s  of t h e  mechanical  d r a f t  wet c o o l i n g  t ower  can be averaged w i t h  t h  
o f  t h e  mechanical  d r a f t  d r y  c o o l i n g  tower  by u s i n g  a  comb ina t i on  system, opera ted i n  e i t h e r  o r  
b o t h  modes. The s t a f f  concludes t h a t  t h e r e  a r e  no s i g n i f i c a n t  env i ronmenta l  advantages t o  b e .  
ga ined by  such ave rag ing  i n  t h i s  a p p l i c a t i o n .  S ince  the  economic p e n a l t y  i s  g r e a t e r  than $2 IT 

l i o n ,  t h i s  a l t e r n a t i v e  was r e j e c t e d .  

9.4.2 I n t a k e  Systems 

The monetary and env i ronmenta l  c o s t s  o f  t he  most v i a b l e  a l t e r n a t i v e  i n t a k e  systems a r e  summari 
i n  Tab le  9.9. The most s e n s i t i v e  env i ronmenta l  f a c t o r  i n f l u e n c i n g  t h e  cho i ce  o f  i n t a k e  system 
impingement l o s s ,  w i t h  c o n s t r u c t i o n  e f f e c t s  and a e s t h e t i c  f a c t o r s  b e i ~ g  weighted l e s s  h e a v i l y .  
The p e r f o r a t e d  p i p e  and Passavant sc reen  systems a f f o r d  t he  g r e a t e s t  p r o t e c t i o n  from impingeme 
losses .  The p e r f o r a t e d  p i p e  system has a  lower  water  v e l o c i t y  a t  t h e  screens, and t h e  v e l o c i t  
d i s t r i b u t i o n  i s  more un i f o rm .  Fur thermore,  i t  a f f o r d s  c l e a r  escape pathways i n  a l l  d i r e c t i o n s  
excep t  d i r e c t l y  i n t o  t h e  p e r f o r a t i o n s .  Trash racks  and v e r t i c a l  t r a v e l i n g  screens a r e  unneces 
w i t h  t h e  p e r f o r a t e d  p i p e .  I t  i s  a l s o  t h e  l e a s t  expens ive  o f  t h e  v i a b l e  systems. For  those 
reasons t h e  a p p l i c a n t  has s e l e c t e d  t h e  p e r f o r a t e d  p i p e  system, and t h e  s t a f f  concurs i n  t h i s  
s e l e c t i o n .  

TABLE 9.9  Summary o f  Monetary and Env i ronmenta l  Costs o f  A l t e r n a t i v e  I n t a k e  Systems 

Proposed Convent iona l  Angle-Mounted 
P e r f o r a t e d  T rave l  i n g  T rave l  i n g  Passavan 

P i p e  Screens Screens Screens 

A .  Monetary Costs 

4. A e s t h e t i c  I m ~ a c t  

1. C a p i t a l  Cost D i f f e r e n t i a l  Ease $1 27,000 $141 ,000 $21 6,000 

2. E q u i v a l e n t  Investment  
Base Operat ing-Cost  D i f f e r e n t i a l  1,000 1,000 1,000 

3. T o t a l  D i f f e r e n t i a l  Cost Base $1 28,000 $142,000 $21 7,000 

B. Environmental  Costs 

1. Ent ra inment  Compl e  t e  Complete Conipl e t e  Cotilpl e t e  

2. Impingement 

a.  F i s h  escape passages Good F a i r  Good Good 

b. Water v e l o c i t y  a t  screens 0.2 f p s  0.5 f p s  0.5 fps 0.5 f p s  
@ 0.75 i n c h ( a )  @ 1 . 0  i n c h  @ 1.0 i n c h  @ 1 . 0  i n c  

c .  V e l o c i t y  d i s t r i b u t i o n  Excel  1  e n t  Poor Poor Poor 

3. Cons t ruc - t i on  E f f e c t s  L i t t l e  shore- S h o r e - l i n e  S h o r e - l i n e  S h o r e - l i n  
1  i n e  d i s t u r b a n c e  d i s t u r b a n c e  d i s tu rbance  d i s t u r b a n  
Some o f f - s h o r e  
d redg ing  

Smal l  Pumphouse Large Large Large 
s t r u c t u r e  s t r u c t u r e  s t r u c t u r e  

( a )  Wi th  b o t h  p i p e s  o p e r a t i n g  



9,4,3 D ischarge Systems 

The monetary and env i ronmenta l  c o s t s  o f  t h e  a l t e r n a t i v e  d i s c h a r g e  systems a r e  summarized i n  
T a b l e  9.10 (ER Tab le  9.5.3-1). The t o t a l  d i f f e r e n t i a l  c o s t s  f o r  t h e  v a r i o u s  a l t e r n a t i v e s  a r e  v e r y  
smal l  i n  t h e  c o n t e x t  o f  t h e  a b s o l u t e  c o s t  o f  t h e  d i scha rge  system. Thus, c o s t  i s  n o t  cons ide red  
by t h e  s t a f f  as a  d e t e r m i n a n t  i n  t h e  s e l e c t i o n  o f  t h e  d i scha rge  system a l t e r n a t i v e .  

The s t a f f  conc ludes t h a t  f o r  t h e  sma l l  q u a n t i t i e s  o f  wa te r  b e i n g  d i scha rged  f rom t h e  CRBRP r e l a -  
t i v e  t o  t h e  r e c e i v i n g  body, t h e  submerged s i n g l e - p o r t  d i f f u s e r  i s  q u i t e  adequate f o r  p romo t i ng  
m i x i n g  and f o r  e n s u r i n g  p r o t e c t i o n  o f  t h e  a q u a t i c  resources.  M i x i n g  i n  t he  r i v e r  wou ld  be s lower  
w i t h  s u r f a c e  d ischarge.  I n  Chapter 5  t h e  s t a f f  d iscussed t h e  p robab le  impacts  of  d i scha rges  
o f  chemica ls  and heated w a t e r  t o  t h e  C l i n c h  R i v e r .  The c o n c l u s i o n  was t h a t  t h e  r e f e r e n c e  system 
would have no s i g n i f i c a n t  e f f e c t  on phy top lank ton ,  zoop lankton,  d r i f t  i n v e r t e b r a t e s ,  b e n t h i c  
i n v e r t e b r a t e s ,  i c h t h y o p l a n k t o n ,  o r  f i s h .  The s t a f f  concurs i n  t h e  s e l e c t i o n  of  t h e  submerged 
s ing1  e - p o r t  d i scha rge .  

TABLE 9.10 Summary o f  Env i ronmenta l  and Economic Costs f o r  t h e  D ischarge A l t e r n a t i v e s  

Submerged Su r face  Submerged 
Env i ronmenta l  Costs Sing1 e -Po r t  D i scha rge  Mu1 t i  p o r t  

M i x i n g  E f fec t i veness  

Therrnal : 

- T y p i c a l  Case - W i n t e r  Excel 1  e n t  -- Good 
- T y p i c a l  Case - Summer Good -- Good 
- Extreme Case - February Good Poor Good 
- Extreme Case - J u l y  Very Good F a i r  Good 

Cherni c a l  : 

- T y p i c a l  Case - W in te r  Good -- Good 
- T y p i c a l  Case - Surnmer Good - - Good 
- Extrerne Case - February Good F a i r  Good 
- Extreme Case - J u l y  Good F a i r  Good 

N a v i g a t i o n  E f f e c t s  S l i g h t  None Sl i g h t  

A q u a t i c  L i f e  E f f e c t s  Less Some Less 

C o n s t r u c t i o n  E f f e c t s  S l i g h t  Very S l i g h t  S l i g h t  

A e s t h e t i c  E f f e c t s  None Some None 

Econornic Costs 

C a p i t a l  Cost :  

- M a t e r i a l  Costs 
- I n s t a l  1  a t i o n  Costs  
- T o t a l  D i f f e r e n t i a l  

C a p i t a l  Costs 

Base 
Base 

Base 



9.4 .4  S a n i t a r y  Waste Systems 

The e f f l u e n t  wa te r  q u a l i t y  parameters of  t h e  re fe rence  system and t h e  two a l t e r n a t i v e  system 
s e l e c t e d  f o r  t h e  b e n e f i t - c o s t  a n a l y s i s  a r e  compared w i t h  v a r i o u s  standards i n  Tab le  9.11. A 
t h r e e  systems would  d i scha rge  an e f f l u e n t  w e l l  w i t h i n  t h e  s tandards ;  t he re fo re ,  marg ina l  d i f  
ences between them a r e  n o t  cons idered t o  be s i g n i f i c a n t .  The a p p l i c a n t  s e l e c t e d  t h e  extende 
aeration/filtration/chlorination system based on i t s  proven techno logy,  r e l i a b i l i t y  and o v e r  
system c o s t  w h i l e  p roduc ing  a  d i scha rge  w i t h i n  a p p l i c a b l e  s tanda rds  and n o t  hav ing any harmf 
e f f e c t  on t h e  r e c e i v i n g  waters .  The s t a f f  concurs  w i t h  t h e  s e l e c t i o n .  

TABLE 9.11 E f f l u e n t  Qua1 i t y  o f  S a n i t a r y  System ~ l t e r n a t i v e s ( ~ )  

Extended A e r a t i o n /  
F i  1 t r a t i o n l  

EPA Tennessee C h l o r i n a t i o n  
Guide1 i n e s  S t a n d a r d s  (Proposed System) 

BOO 30 mg/ l  30 mg/ l  10 mg/l 

Suspended S o l i d s  50 m g l l  40 mg/ l  5  mg/l 

Res idua l  C h l o r i n e  - - 0.5-2.0 m g j l  1.0 mg/l 

A m o n i a  N i t r o g e n  - -  5 . 0  m g j l  0.5 mg/ l  

PH 6.0-9.0 6.0-9.0 6.0-9.0 

E s t i m a t e d  T o t a l  Mone ta ry  
Cost  o f  T rea tmen t  System 

A c t i v a t e d  Sludge/  
Membrane 

F i l t r a t i o n  

C l a r i f i c a t i o  
F i l t r a t i o n  

Carbon Adsorp  

5 m g / l  

5  mg/ l  
N A ( ~ )  

N A ( ~ )  

6 .0 -9 .0  

$1.50/1000 g a l  (') 51.90/1000 g a l  ( d )  $6.7511000 ga 

( a )  M o n t h l y  averages 
( b l  Not  a v a i l a b l e  
i c j  ER, S e c t i o n  10 .6 .5  
( d )  Re fe rence :  B l e c k e r ,  H.G., and T. M. N i c h o l s  " C a p i t a l  and O p e r a t i n g  Costs o f  P o l l u t i o n  C o n t r o l  Equipment  

Modules," Vol I 1  Data Manual PB-224 536, ICARUS Corp. ,  Repor t  p repared  f o r  EPA, J u l y  1973. 
( e )  Does n o t  i n c l u d e  c o s t  o f  s l u d g e  d i s p o s a l .  



10. EVALUATION OF THE PROPOSED ACTION 

10.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS 

10.1.1 A b i o t i c  E f f e c t s  

10.1.1.1 Land 

S i t e  p r e p a r a t i o n  and c o n s t r u c t i o n  a c t i v i t i e s  r e l a t e d  t o  t h e  CRBRP would d i s t u r b  o n l y  253 acres  
o f  l a n d  which i s  l a r g e l y  f o r e s t  i n c l u d i n g  58 acres  f o r  t r a n s m i s s i o n  l i n e  r i g h t - o f - w a y .  App rox i -  
m a t e l y  73 ac res  o f  t h i s  amount would be ded i ca ted  on a  l ong - te rm b a s i s  t o  p l a n t  s t r u c t u r e s  ( 4  
ac res ) ,  graded areas around t h e  p l a n t  s t r u c t u r e s  ( 3 0  a c r e s ) ,  access roads and r a i l r o a d  (20  acres  
o n - s i t e ,  4  ac res  o f f - s i t e ) ,  impounding ponds ( 8  a c r e s ) ,  barge un load ing  a rea  (2 .5  a c r e s )  and o t h e r  
f a c i l i t i e s .  A l l  o f  t h e  t r a n s m i s s i o n  tower  bases would occupy l e s s  t han  one a d d i t i o n a l  ac re .  

E ros ion  would r e s u l t  f r om c o n s t r u c t i o n  and subsequent r a i n f a l l ,  b u t  t h e  c o n t r o l  p r a c t i c e s  and 
r e v e g e t a t i o n  p lanned by t h e  a p p l i c a n t  wou ld  m in im ize  t h i s  e f f e c t  (Sec t .  4 . 3 ) .  

C o n s t r u c t i o n  t r a f f i c  would add t o  conges t i on  on l o c a l  roads, p a r t i c u l a r l y  on S t a t e  Road 58 a t  
s h i f t  change t imes .  T h i s  conges t i on  c o u l d  be a l l e v i a t e d  somewhat by s t a g g e r i n g  work schedu les  
(Sec t .  4 . 6 . 2 ) .  

Fog r e s u l t i n g  f r om c o o l i n g  tower  o p e r a t i o n  c o u l d  be a  m ino r  nu isance on nearby roads, b u t  t h i s  
shou ld  occu r  o n l y  a  few hours  p e r  y e a r .  The v i s i b l e  plume would u s u a l l y  ex tend no more than  1 .5  
m i l e s ,  b u t  i t  c o u l d  be as l o n g  as s i x  m i l e s  6% o f  t h e  t i m e  the  p l a n t  i s  o p e r a t i n g  (Sec t .  5 . 3 . 3 ) .  

The p l a n t  conta inment  dome would be v i s i b l e  f r om Ga l l ahe r  B r i d g e  and seve ra l  r es idences  sou th  o f  
t h e  r i v e r .  Ridges and h i l l s  would o the rw ise  p r o v i d e  n a t u r a l  sc reen ing  ( S e c t .  5 .1 ) .  

10.1.1.2 Water 

Water consumed by  t h e  p r o j e c t  would be a  maximum o f  190,000 gpd (132 gpm) f o r  c o n s t r u c t i o n  p u r -  
poses and an average o f  8  c f s  (3504 gpm) d u r i n g  p l a n t  o p e r a t i o n .  Water use d u r i n g  p l a n t  o p e r a t i o n  
rep resen ts  about  0.2% o f  t h e  annual  average r i v e r  f l o w  (Sec ts .  4 .3  and 5 . 2 ) .  

M ino r  amounts o f  s i l t  would be added t o  t h e  r i v e r  due t o  c o n s t r u c t i o n  a c t i v i t i e s ,  b u t  t hese  would  
be m in im ized  by e r o s i o n  c o n t r o l  (Sec t .  4 .3 ) .  

P l a n t  o p e r a t i o n s  wou ld  add t o t a l  r e s i d u a l  c h l o r i n e  t o  t h e  r i v e r  a t  an i n t e r m i t t e n t  6  c f s  r a t e  i n  
c o n c e n t r a t i o n s  o f  up t o  0 .5  mg1.t and t o  an average o f  0 . 2  mg1.t. C h l o r i n e  would n o t  be d i scha rged  
f o r  more than  2  hours  i n  any 24-hour p e r i o d  (Sec t .  5 . 4 . 1 ) .  

P l a n t  o p e r a t i o n  would i n c r e a s e  t h e  r i v e r ' s  copper c o n c e n t r a t i o n  t o  l e s s  than 0.02 mgle and i r o n  
t o  0.7 mg1.t 100 f t  downstream. I n s i g n i f i c a n t  adverse e f f e c t s  a r e  expected due t o  these concen- 
t r a t i o n s  (Sec t .  5 .4 .1 ) .  

10.1.1.3 A i r  

C o n s t r u c t i o n  n o i s e  wou ld  be n o t i c e d  by a  few r e s i d e n t s  sou th  o f  t h e  s i t e .  Dust would n o t  have 
a  s i g n i f i c a n t l y  adverse e f f e c t  (Sec t .  4 .5 .6 ) .  

No ise  d u r i n g  p l a n t  o p e r a t i o n  would n o t  l i k e l y  be n o t i c e a b l e  beyond t h e  s i t e  boundary ( S e c t .  5 . 1 ) .  

The p l a n t  wou ld  d i scha rge  hea t  t o  t h e  atmosphere a t  a  r a t e  o f  2.17 x  1O9 B tu /h r  w i t h  t h e  i n i t i a l  
r e a c t o r  c o r e  o r  2.34 x  l o 9  B t u l h r  a t  l a t e r  des ign  c a p a b i l i t y  ( S e c t .  3 . 4 . 1 ) .  

About 57 l b / y r  o f  p o l l u t a n t s  would be re leased  t o  t h e  atmosphere as a  r e s u l t  of  o p e r a t i n g  t h e  
emergency d i e s e l  gene ra to rs  (Sec.t. 3 .7 .2) .  



10.1.1.4 Other  

Tax r e c e i p t s  would n o t  compensate f o r  t h e  i nc reased  p u b l i c  s e r v i c e s  needed by t he  a d d i t i o n a l .  
f o r c e  assoc ia ted  w i t h  t h e  CRBRP, p a r t i c u l a r l y  d u r i n g  c o n s t r u c t i o n  (Sects .  4.5.4.4 and 5.1.6. 

H i s t o r i c  and a r c h e o l o g i c a l  r esou rces  on S i t e  shou ld  n o t  be a f f e c t e d  i f  borrow p i t  a c t i v i t y  i! 
r e s t r i c t e d  as p lanned (Sec t .  4.2.1).  

10.1.2 B i o t i c  E f f e c t s  

10.1.2.1 T e r r e s t r i a l  

C o n s t r u c t i o n  would r e s u l t  i n  h a r v e s t i n g  some t i m b e r  and d e s t r u c t i o n  o f  o t h e r  p l a n t  and anima' 
l i f e  on t h e  253 acres  d i s t u r b e d .  A l l  b u t  73 acres  would be revege ta ted  a f t e r  comp le t i on  o f  i 
CRBRP (Sec t .  4.4.1).  

A t  most, 1000 l b l a c r e l y r  of  d i s s o l v e d  s o l i d s  from t h e  c o o l i n g  tower  would be depos i t ed  on 
su r round ing  l a n d  and f o l i a g e .  No s i g n i f i c a n t l y  adverse impact  i s  expected (Sec t .  5 .3 .3) .  

10.1.2.2. A q u a t i c  

The the rma l ,  chemica l ,  and mechanical  e f f e c t s  a r e  t r e a t e d  t o g e t h e r  and c o n s i s t  o f  t h e  f o l l o w i  

" Excava t i on  - App rox ima te l y  20,000 m3 o f  r i v e r  bank and bot tom t e m p o r a r i l y  would be 
d u r i n g  c o n s t r u c t i o n  as a  h a b i t a t  f o r  b e n t h i c  organisms (Sec t .  4 .4 .2) .  

" Impingement - 0.5% s u s c e p t i b l e  f i s h  pass ing  t h e  p e r f o r a t e d  p i p e  i n t a k e  may be k i l l €  
(Sec t .  5.3.1.1).  

" En t ra inmen t  - Phytop lankton,  zoop lankton,  d r i f t  i n v e r t e b r a t e s  and i c h t h y o p l a n k t o n  a 
would s u f f e r  t h e  same losses  based on t h e  f r a c t i o n  o f  t o t a l  r i v e r  f l o w  wi thdrawn hv 
p l a n t .  Losses a t  t h e  average r i v e r  f low of  4800 c f s  would be 0.46%: maximum l o s s  
o c c u r r i n g  a t  t h e  l ow  r i v e r  f l o w  o f  1000 c f s  would be 2.2% (Sec t .  5 .3 .2 .2 ) .  

" Thermal d i scha rge  - P o t e n t i a l  8% maximum l o s s  of  phy top lank ton ,  zoop lankton,  d r i f t  
i n v e r t e b r a t e s ,  b e n t h i c  mac ro inve r teb ra tes ,  i c h t h y o p l a n k t o n ,  f i s h ,  and o t h e r  o r  a n i s  
d u r i n g  t h e  w i n t e r  season; l e s s  t han  1% d u r i n g  a l l  o t h e r  seasons (Sect .  5.3.2.23. 

" Cold  shock - Es t ima ted  e f f e c t s  would be i n s i g n i f i c a n t  due t o  t he  smal l  number of  fi 
l i k e l y  t o  be w i t h i n  t h e  2.5"C (4.5"F) i s o t h e r m  ( <  8% o f  r i v e r  c r o s s - s e c t i o n a l  a rea  
and 0.01 s u r f a c e  a c r e  o f  w a t e r )  (Sect .  5 .3 .2 .3) .  

10.1.3 R a d i o l o g i c a l  E f f ec t s  

The average annual  dose t o  an i n d i v i d u a l  l i v i n g ,  p l a y i n g ,  and work ing  a t  t h e  s i t e  boundary an 
e a t i n g  f i s h ,  beef ,  and m i l k  exposed t o  p l a n t  e f f l u e n t s  by v a r i o u s  pathways would be 1 .6  mrem/ 
T h i s  va lue ,  wh ich  i s  l e s s  t han  2% o f  t h e  n a t u r a l  background exposure o f  100 mrem/yr, i s  below 
normal v a r i a t i o n  i n  background dose, and r e p r e s e n t s  no r a d i o l o g i c a l  impac t .  The average dose 
f rom t h e  p l a n t  e f f l u e n t s  t o  o t h e r  i n d i v i d u a l s  among t h e  p o p u l a t i o n  would be s i g n i f i c a n t l y  l e s  
t han  1 .6  mrem/yr. 

A t o t a l  dose o f  abou t  0.29 man-rem/yr would be r e c e i v e d  by t h e  es t imated 2010 p o p u l a t i o n  o f  
987,000 l i v i n g  i n  u n r e s t r i c t e d  areas w i t h i n  a  50-mi r a d i u s  o f  t h e  p l a n t .  By comparison, an 
annual  t o t a l  o f  about  9.9 x  l o 4  man-rem would be d e l i v e r e d  t o  t h e  same p o p u l a t i o n  as a  r e s u l t  
t h e  average n a t u r a l  background dose. The 1000 man-rem es t ima ted  as occupa t i ona l  o n s i t e  expos 
i s  about 1% o f  t h i s  annual  t o t a l  background dose (Sect .  5 .7 .3) .  

Most o f  t h e  17 man-rem annual  dose f rom t r a n s p o r t  o f  r a d i o a c t i v e  m a t e r i a l s  t o  and from t h e  CR 
and p robab l y  a l l  o f  t h e  1 .4  man-rem annual  dose f rom i t s  s u p p o r t i n g  f u e l  c y c l e  f a c i l i t i e s  wou 
be r e c e i v e d  o u t s i d e  t h e  50-mi r a d i u s  o f  t h e  p l a n t .  These a r e  a l s o  i n s i g n i f i c a n t  f r a c t i o n s  o f  
dose f rom n a t u r a l  background r a d i a t i o n  (Sec t .  5 .7 .3 ) .  



The r i s k s  assoc ia ted  w i t h  a c c i d e n t a l  r a d i a t i o n  exposure would be v e r y  l ow  (Chapter  7 ) .  

10.2 SHORT-TERM USE AND LONG-TERM PRODUCTIVITY 

10.2.1 Scope 

T h i s  s e c t i o n  s e t s  f o r t h  t h e  r e l a t i v e l y  s h o r t - t e r m  uses o f  t h e  env i ronment  f o r  c o n s t r u c t i o n  and 
o p e r a t i o n  o f  t h e  b reede r  demons t ra t i on  f a c i l i t y  and t h e  a c t i o n s  t h a t  c o u l d  m a i n t a i n  and enhance 
t h e  l ong - te rm p r o d u c t i v i t y .  Based on i t s  a n a l y s i s  i n  t h e  p rev ious  s e c t i o n s  o f  t h i s  s ta tement ,  
t h e  s t a f f  conc luded t h a t  t h e  resources commit ted t o  t h e  proposed CRBRP r e p r e s e n t  an accep tab le  
b a l a n c i n g  o f  nea r - t e rm  usage and l ong - te rm p r o d u c t i v i t y .  

10.,2.2 Enhancement o f  p r o d u c t i v i t y  

The ma jo r  r e s u l t  f rom t h e  p r o j e c t  would be a  demons t ra t i on  o f  t h e  LMFBR parameters necessary  t o  
i t s  development f o r  commercial  s i z e  power p l a n t s .  I f  t h e  demons t ra t i on  i s  success fu l  and i t  
leads  t o  l a r g e - s c a l e  use o f  such p l a n t s ,  a v a i l a b l e  rese rves  o f  u ran ium f u e l  would be extended. 
The degree t o  wh ich  t h e  rese rves  would be extended depends upon t h e  f u e l  d o u b l i n g  t i m e  r e a l i z e d  
w i t h  t h e  breeder  r e a c t o r  and on f u t u r e  growth  i n  t h e  c o u n t r y ' s  demand f o r  e l e c t r i c  Dower. 

E l e c t r i c a l  energy t h a t  would be i s  es t ima ted  t o  be an average o f  two b i l l i o n  kWH/yr o v e r  
a  30-year o p e r a t i n g  l i f e .  The e l e c t r i c i t y  would be d i s t r i b u t e d  th rough  t h e  TVA system. 

10.2.3 Uses Adverse t o  P r o d u c t i v i t y  

10.2.3.1 Land Usage 

The s i t e  has been owned by t h e  U.S. Government and i n  t h e  cus tody  o f  t h e  TVA f o r  many yea rs .  It 
has been r e s t r i c t e d  f rom p u b l i c  use s i n c e  t h e  1940s and des igna ted  f o r  i n d u s t r i a l  development,  
b u t  t h e  l a n d  i s  p r e s e n t l y  i d l e ,  u n s e t t l e d ,  and unc leared.  The p r o p e r t y  c o n t a i n s  no resou rces  n o t  
found i n  t h e  su r round ing  a rea  except  f o r  some i t ems  o f  h i s t o r i c  and a r c h e o l o g i c a l  i n t e r e s t  t h a t  
would be preserved.  I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  use o f  t h e  l a n d  f o r  t h e  CRBRP would be con- 
s i s t e n t  w i t h  l o n g  range development p lans  f o r  t h e  p r o p e r t y .  

New t r a n s m i s s i o n  l i n e s  f o r  t h e  proposed f a c i l i t y  would p a r a l l e l  e x i s t i n g  ERDA and TVA l i n e s .  
The s t a f f  conc luded t h a t  t h e  t r a n s m i s s i o n  l i n e s  would have no i m p o r t a n t  e f f e c t  on a l t e r n a t i v e  
p r o d u c t i v e  uses o f  t h e  l a n d  ( S e c t i o n  5 . 5 ) .  

10.2.3.2 Water Usage 

S ince t h e  average consumptive use o f  8 c f s  o f  r i v e r  wa te r  would be o n l y  abou t  0.2% o f  Me l ton  
H i l l  Dam re leases ,  t h e  p l a n t  would have no e f f e c t  on t h e  a v a i l a b i l i t y  o f  t h e  r i v e r  f o r  r ec rea -  
t i o n a l ,  m u n i c i p a l ,  a g r i c u l t u r a l  o r  commercial uses. 

10 .2 .4  Decommissioning 

10.2.4.1 Exper ience 

S u f f i c i e n t  expe r i ence  i s  a v a i l a b l e  f rom t h e  decommissioning o f  l i c e n s e d  power r e a c t o r s  and demon- 
s t r a t i o n  n u c l e a r  power p l a n t s  t o  i n d i c a t e  t h a t  decommissioning o f  t h e  CRBRP would i n t r o d u c e  no 
new o r  unknown t e c h n i c a l  problems o f  a  s a f e t y  o r  env i ronmenta l  na tu re .  The Fermi 1  r e a c t o r  was 
decommissioned by removing t h e  f u e l ,  t h e  d e p l e t e d  uran ium b l a n k e t  and t h e  sodium f rom t h e  r e a c t o r  
and decon tam ina t i ng  a c c e s s i b l e  areas.  The f u e l  was sh ipped t o  a  rep rocess ing  f a c i l i t y  and t h e  
b l a n k e t  m a t e r i a l  t o  a  r e t r i e v a b l e  waste s to rage  f a c i l i t y .  The sodium was removed f rom t h e  
r e a c t o r  p r i m a r y  and secondary systems and i s  now s t o r e d  i n  t anks  and drums a t  t h e  Fermi 1  s i t e .  
The sodium w i l l  be h e l d  t h e r e  u n t i l  i t  i s  sh ipped t o  t h e  CRBRP f o r  reuse.  

The Fermi 1  f a c i l i t y  remains i n  a  p r o t e c t i v e  s to rage  s t a t u s  w i t h  access t o  t h e  f a c i l i t y  c o n t r o l l e d  
by s e c u r i t y  guards.  R a d i a t i o n  surveys a r e  done q u a r t e r l y  t o  assess t h e  conta inment  o f  r e s i d u a l  
r a d i o a c t i v i t y  w i t h i n  t h e  f a c i l i t y .  Decommissioning o f  t h e  Fermi 1  r e a c t o r  i s  q u i t e  a p p l i c a b l e  t o  
CRBRP decommissioning as Fermi 1  was a l s o  a  sodium coo led  breeder  r e a c t o r  (PRDC, 1974) .  

The Southwest Exper imenta l  F a s t  Oxide Reactor  (SEFOR), a  sodium-cooled r e a c t o r  w i t h  m ixed -ox ide  
f u e l ,  was p laced  i n  p r o t e c t i v e  s to rage  when decom~nissioned. A l l  f u e l  and sodium were removed and 
a c c e s s i b l e  areas were decontaminated. 

Another  sodium coo led  r e a c t o r ,  t h e  Ha l lam Nuc lea r  Power F a c i l i t y ,  was decommissioned by entombing 
a l l  r a d i o a c t i v e  s t r u c t u r e s  below ground l e v e l  a f t e r  removing t h e  above ground s t r u c t u r e s .  



Exper ience i n  complete dismant lement and removal  o f  a1 1  r a d i o a c t i v e  components was o b t a i n e d  
E l k  R i v e r ,  MN, s i t e  of a  wa te r  coo led  demons t ra t i on  n u c l e a r  power p l a n t .  

A  t o t a l  o f  9  c i v i l i a n  n u c l e a r  power f a c i l i t i e s  were o r  a r e  i n  t h e  process o f  be ing  decommis: 
I n  a d d i t i o n  t o  Fermi 1, Ha l lam and E l k  R i v e r  d iscussed above, decommissioning exper ience ha: 
ob ta ined  a t  6  o t h e r  f a c i l i t i e s :  C a r o l i n a  V i r g i n a  Tube Reactor  (CVTR), B o i l i n g  Nuc lea r  Supel 
(BONUS) Power S t a t i o n ,  P a t h f i n d e r  Reactor,  P iqua Reactor ,  Val l e c i  t o s  B o i l i n g  Water Reactor  I 

and t h e  Peach Bottom U n i t  No. 1. 

10.2.4.2 CRBRP Plans 

No s p e c i f i c  p l a n  f o r  decommissioning t h e  CRBRP has been developed a t  t h i s  t ime,  c o n s i s t e n t  v 
NRC's c u r r e n t  r e g u l a t i o n s  wh ich contempla te  d e t a i l e d  c o n s i d e r a t i o n  o f  decommissioning nea r  i 
end o f  a  r e a c t o r ' s  u s e f u l  l i f e .  The l i c e n s e e  i n i t i a t e s  such c o n s i d e r a t i o n  by p r e p a r i n g  a  pr 
posed decommissioning p l a n  t h a t  i s  submi t t ed  t o  t h e  NRC f o r  rev iew .  The l i c e n s e e  would be 
r e q u i r e d  t o  comply w i t h  r e g u l a t i o n s  t hen  i n  e f f e c t  and decommissioning of t h e  f a c i l i t y  cou lc  
commence w i t h o u t  a u t h o r i z a t i o n  f rom t h e  NRC. 

10.2.4.3 Costs 

Est imated c o s t s  o f  decommissioning of  a  1000 MWe n u c l e a r  p l a n t  a t  t h e  l owes t  l e v e l  ( p r o t e c t i  
s t o r a g e )  a r e  about $1 m i l l i o n  p l u s  an annual  maintenance c o s t  o f  about  $100,000 (AECH). Est 
mates v a r y  f r om case t o  case, t h e  v a r i a t i o n  l a r g e l y  a r i s i n g  from d i f f e r i n g  assumptions as t c  
l e v e l  o f  s i t e  r e s t o r a t i o n .  Fo r  example, comple te  r e s t o r a t i o n ,  i n c l u d i n g  r e g r a d i n g ,  has beer 
es t ima ted  t o  c o s t  $70 m i l l i o n  ( P a c i f i c ,  1972). 

10.2.4.4 Decommissioning A l t e r n a t i v e s  

Regu la to ry  Guide 1.86 desc r i bes  decommissioning a l t e r n a t i v e s  accep tab le  t o  t h e  Nuc lea r  Regul 
Commission: 

Mo thba l l  i n g ,  wh ich  c o n s i s t s  of p l a c i n g  a  f a c i l i t y  i n  p r o t e c t i v e  s to rage .  I n  genera l  , t 
f a c i l i t y  may be l e f t  i n t a c t  excep t  t h a t  a l l  f u e l  assembl ies,  r a d i o a c t i v e  f l u i d s  and r a d  
a c t i v e  waste would be removed. Adequate r a d i a t i o n  m o n i t o r i n g ,  env i ronmenta l  m o n i t o r i n g  
maintenance and access c o n t r o l  would have t o  be con t i nued  a t  t h e  f a c i l i t y .  The r e a c t o r  
l i c e n s e  and l i c e n s e  c o n d i t i o n s  would remain  i n  e f f e c t  u n t i l  r a d i o a c t i v i t y  reaches l e v e l  
accep tab le  f o r  r e l e a s e  t o  u n r e s t r i c t e d  access by r a d i o a c t i v e  decay o r  t h rough  removal  o  
c e r t a i n  components. Maximum accep tab le  s u r f a c e  con tam ina t i on  l e v e l s  a r e  g i v e n  i n  Regul 
Guide 1.86. A c t i v a t i o n  l e v e l s  would be cons ide red  on a  case-by-case bas i s .  Long-1 i v e d  
i s o t o p e s  such as carbon-14, n i c k e l - 5 9  and n i c k e l - 6 3  may be o f  s u f f i c i e n t  l e v e l  t h a t  corn 
ponents c o n t a i n i n g  these  i s o t o p e s  would have t o  be removed when t e r m i n a t i n g  t h e  l i c e n s e  
even a f t e r  a  decay p e r i o d  o f  100 t o  150 yea rs .  However, removal o f  such components a f t  
t h a t  l o n g  a  p e r i o d  would n o t  r e q u i r e  any remote hand l i ng  ope ra t i ons ,  because o f  t h e  dec 
t h e  h i g h  l e v e l  gamma e m i t t e r s .  

- Entombment, wh ich  c o n s i s t s  o f  s e a l i n g  a l l  t h e  remain ing r a d i o a c t i v e  and contaminated co 
ponents w i t h i n  a  s t r u c t u r e  i n t e g r a l  w i t h  t h e  b i o l o g i c a l  s h i e l d  a f t e r  hav ing removed a l l  
assembl ies ,  r a d i o a c t i v e  f l u i d s  and r a d i o a c t i v e  wastes.  The s t r u c t u r e  shou ld  p r o v i d e  co 
o f  r a d i o a c t i v e  m a t e r i a l  ove r  t h e  p e r i o d  o f  t ime  i n  wh ich  r a d i o a c t i v i t y  remains  above l e  
accep tab le  f o r  r e l e a s e  t o  u n r e s t r i c t e d  access. The l i c e n s e e  may have t o  remove c e r t a i n  
r e a c t o r  i n t e r n a l  components p r i o r  t o  entombment t o  assure  t h a t  l o n g - l i v e d  i s o t o p e s  such 
carbon-14, n i c k e l - 5 9  and n i c k e l - 6 3  would  n o t  exceed l e v e l s  accep tab le  f o r  r e l e a s e  t o  un 
s t r i c t e d  access a t  t h e e n d  of t h e  p r e d i c t e d  l i f e t i m e  o f  t h e  entombment s t r u c t u r e .  The 
f a c i l i t y  l i c e n s e  would remain  i n  e f f e c t  u n t i l  t h e  l i c e n s e e  i s  a b l e  t o  show th rough  mea- 
surement o r  a n a l y s i s  t h a t  r a d i o a c t i v i t y  has decayed t o  l e v e l s  accep tab le  f o r  r e l e a s e  t o  
u n r e s t r i c t e d  access. 

Dismant lement,  wh i ch  c o n s i s t s  o f  removal  o f  a l l  r a d i o a c t i v e  m a t e r i a l s  f r om t h e  s i t e  t o  
l e v e l s  accep tab le  f o r  r e l e a s e  t o  u n r e s t r i c t e d  access. The r e a c t o r  l i c e n s e  would be t e r  
m ina ted  upon s a t i s f a c t o r y  comp le t i on  o f  d ismant lement.  

Combinat ions o f  t h e  above a l t e r n a t i v e s .  

The degree o f  d ismant lement  would be determined by an economic and env i ronmenta l  s tudy  i n v o l  
t h e  v a l u e  o f  t h e  l a n d  and scrap versus t h e  comple te  d e m o l i t i o n  and removal of t h e  complex. 
o p e r a t i o n  would be c o n t r o l l e d  by  t h e  Commission's c u r r e n t  r u l e s  and r e g u l a t i o n s  t o  p r o t e c t  t 
h e a l t h  and s a f e t y  o f  t h e  p u b l i c  and t h e  environment.  



10.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

10.3.1 Scope 

I r r e v e r s i b l e  commitments general ly  concern changes s e t  i n  motion by the  proposed ac t ion  which a t  
some l a t e r  time could not be a l t e r e d  so a s  t o  res to re  the  present  order  of environmental resources 
I r r e t r i e v a b l e  commitments a r e  general ly  t h e  use or  consumption of resources n e i t h e r  renewable nor 
recoverable  f o r  l a t e r  use. Commitments inherent  i n  environmental impacts a r e  i d e n t i f i e d  i n  t h i s  
s e c t i o n ,  while t h e  main discussions of the impacts a r e  i n  Chapters 4 and 5. Commitments t h a t  
involve local  long-term e f f e c t s  on produc t iv i ty  a r e  discussed i n  Section 10.2. 

10.3.2 Commitments Considered 

Types of resources of concern i n  t h i s  case can be i d e n t i f i e d  a s :  1 )  mater ial  resources--mater ials  
of cons t ruc t ion ,  renewable resource mater ial  consumed in operat ion,  and dep le tab le  resources 
consumed; and 2 )  nonmaterial resources,  including a  range of beneficial  uses of the environment. 

Resources t h a t ,  genera l ly ,  may be i r r e v e r s i b l y  committed by t h e  n lan t  a r e :  1 )  biological  spec ies  
destroyed i n  t h e  v i c i n i t y ;  2 )  construct ion m a t e r i a l s  t h a t  cannot be recovered and recycled with 
p resen t  technology; 3) mate r ia l s  t h a t  a r e  rendered rad ioac t ive  but cannot be decontaminated; 4 )  
mate r ia l s  consumed o r  reduced t o  unrecoverable forms of waste, including 2 3 5 U ,  2 3 8 U  and 2 3 9 P u ;  
5 )  t h e  atmosphere and water bodies used f o r  disposal of heat and c e r t a i n  waste e f f l u e n t s ,  t o  the 
e x t e n t  t h a t  o t h e r  beneficial  uses a r e  c u r t a i l e d ,  and 6 )  land a reas  rendered u n f i t  f o r  o ther  uses .  

10 .3 .3  Bio t ic  Resources 

Certain l i f e  s tages  of various aquat ic  organisms normally found in the  v i c i n i t y  of the  in take  and 
discharge would be entrained i n  the  p lan t  cooling water,  entrapped within the in take ,  passed 
through t h e  p lan t  and/or entrained i n  t h e  discharge plume. Organisms so exposed would s u f f e r  
from a combination of mechanical, chemical, and thermal s t r e s s .  An i n s i g n i f i c a n t  f r a c t i o n  would 
be l o s t  t o  t h e  t o t a l  r i v e r  ecosystem. The losses  of both aquat ic  organisms and t e r r e s t r i a l  b io ta  
a r e  not judged t o  be i r r e v e r s i b l e  resource commitments. 

10.3.4 Material Resources 

10.3.4.1 Mater ials  of Construction 

Mater ials  of construct ion would be almost e n t i r e l y  of the dep le tab le  cateqory of resources.  
Concrete and s t e e l  would c o n s t i t u t e  t h e  bulk of those m a t e r i a l s ,  but numerous o ther  mineral 
resources would be incorporated in  the  p lan t .  No commitments have been made on whether they 
would be recycled when t h e i r  proposed use i s  terminated. Mater ials  not incorporated i n  the 
p l a n t ,  such a s  transtnission l i n e  conductors and tower metal ,  would be recyclable  with only a  
mi nor penal ty.  

10.3.4.2 Replaceable Components and Consumable Mater ials  

Some mater ia l s  a r e  of such value t h a t  economics c l e a r l y  promotes recyc l ing .  Plant  operat ion 
would contaminate only a  portion of the  p lan t  t o  such a  degree t h a t  rad ioac t ive  decontamination 
would be needed t o  reclaim and recycle  the  cons t i tuen ts .  Some p a r t s  of the  p lan t  would become 
rad ioac t ive  by neutron a c t i v a t i o n .  Radiation sh ie ld ing  around the reac tor  and around o ther  
components i n s i d e  the  primary neutron sh ie ld  c o n s t i t u t e  the major mate r ia l s  i n  t h a t  category,  f o r  
which separa t ing  the ac t iva t ion  products from the  base mate r ia l s  would not be f e a s i b l e .  Com- 
ponents t h a t  come i n  con tac t  with r e a c t o r  coolant  o r  with rad ioac t ive  wastes would s u s t a i n  var i -  
a b l e  degrees of sur face  contamination, some of which would be removed i f  recycl ing i s  des i red .  
The q u a n t i t i e s  of mate r ia l s  t h a t  could not be decontaminated f o r  unlimited recycl ing probably 
represen t  very small f r a c t i o n s  of t h e  resources ava i lab le  in  kind and in broad use i n  indus t ry .  
Estimated q u a n t i t i e s  of mate r ia l s  used i n  a  1000 MWe l i q u i d  metal f a s t  breeder r e a c t o r  p lan t ,  
about t h r e e  times the s i z e  of the  C R B R P ,  a r e  shown in Table 10.1, including f i e l d  construct ion 
mate r ia l s  consumed. Although the data  were developed f o r  a  l i g h t  water power reac tor  p l a n t ,  the  
s t a f f ' s  opinion i s  t h a t  the ~ l ia te r ia l  requirements would be about the  same f o r  a  s imi la r - s ized  
f a s t  breeder p l a n t ,  and s i g n i f i c a n t l y  l e s s  f o r  the  C R B R P  with i t s  maximum output  of 379 MWe n e t .  

Precious metals ,  s t r a t e g i c  and c r i t i c a l  mate r ia l s ,  o r  resources having small natural  reserves 
must be considered ind iv idua l ly ,  and plans t o  recover and recycle  as  much of those valuable 
dep le tab le  resources a s  i s  p rac t icab le  would depend on need. ? la te r ia l s  consumed during p lan t  
operat ion would be r e a c t o r  control  elements, o ther  replaceable reac tor  core components, chemicals 
used i n  the  laboratory and i n  processes such a s  reac tor  cooling and water t rea tment ,  and minor 



TABLE 10.1 Est imated Q u a n t i t i e s  of  Composite M a t e r i a l s  Contained 
i n  a  1000 MWe LMFBR Power P l a n t  n c l u d i n g  F i e l d  
C o n s t r u c t i o n  Ma te r i  a1 s  Consumed(ai 

T o t a l  
Est imated 

M a t e r i a l  Q u a n t i t y  

Aluminum, m e t r i c  tons 18 

B a b b i t t  meta l ,  m e t r i c  tons <1 

Brass, m e t r i c  tons 10 

Carbon s t e e l ,  m e t r i c  tons 32,731 

Concrete,  y d  J 
98,130 

Copper, m e t r i c  tons 694 

Galvan ized i r o n ,  m e t r i c  tons 1,257 

Incone l ,  m e t r i c  tons 124 

I n s u l a t i o n  ( t h e r m a l ) ,  m e t r i c  tons 922 

Lead, m e t r i c  tons 

N i c k e l ,  m e t r i c  tons 

P a i n t ,  g a l  

S i l v e r ,  m e t r i c  tons < 1  

S t a i n l e s s  s t e e l ,  m e t r i c  tons 2,080 

Wood, bd f t  4.8 x  l o 6  

( a )  AEC, Est imated Q u a n t i t i e s  o f  M a t e r i a l s  
Conta ined i n  a  1000-MW(e) PWR Power P l a n t  
ORNL-TM-4515, Oak Ridqe Na t iona l  Laboratorv ,  - .  
Oak Ridge, TN, June 1974. 

q u a n t i t i e s  o f  m a t e r i a l s  used i n  maintenance and misce l laneous ope ra t i ons .  I n  t he  o p i n i o n  o f  
s t a f f ,  consuming those m a t e r i a l s  would have n e g l i g i b l e  e f f e c t  on t h e i r  rese rves .  About 1000 
of sodium would be consumed, b u t  i t  i s  one of t h e  most abundant elements known. 

The e x t e n t  o f  f ue l  consumption ove r  t h e  p l a n t ' s  30 -y r  l i f e  cannot be a c c u r a t e l y  p r e d i c t e d .  - 

t o t a l  requ i rement  cou ld  be 20 m e t r i c  t ons  (MT) o f  p lu ton ium and 210 MT o f  uranium, a l t hough  r 
breeder  c a p a b i l i t y  i s  expected t o  e s t a b l i s h  much lower  requ i rements .  Under i d e a l  r e c y c l i n g ,  
p l a n t ' s  l i f e t i m e  uranium requ i rement  would be 56.6 MT w i t h  39.4 MT recove rab le  a t  t h e  t ime 01 
p l a n t  decommissioning. The a p p l i c a n t  es t ima tes  t h a t  over t h e  p l a n t ' s  30-yr l i f e ,  2.06 MT o f  
2 3 9 P ~  would be r e q u i r e d  and t h e  sanie amount would be produced; 0.04 o f  235U w o u l d  be cons1 
and 17.E5 MT of 2 3 8 ~  would be consumed. A  supp ly  o f  dep le ted uranium would be a v a i l a b l e  as s 
f u e l  from T i g h t  wa te r  r e a c t o r  power p l a n t s .  About 410 MT o f  f u e l  c l a d d i n g  would become contc 
nated w i t h  r a d i o a c t i v e  m a t e r i a l ,  making i t  i r r e t r i e v a b l e  s i n c e  r e c y c l i n g  i s  uneconomical (ER,  
pp 3.8-2, 5.8-4, and 5.8-4; and Am I ,  P a r t  11, 66) .  

10.3.5 Water and A i r  Resources 

A i r  and w a t e r  would be used as c a r r i e r s  f o r  chemical  and r a d i o a c t i v e  m a t e r i a l s  re leased  by t h  
p l a n t .  The 8  c f s  consumptive use o f  r i v e r  water  w o u l d  no t  c u r t a i l  downstream uses, even d u r i  
ex t reme ly  low f l o w .  

10.3.6 Land Resources 

T h i r t y  o f  t h e  34 acres committed t o  p l a n t  use c o u l d  be r e s t o r e d  f o r  o t h e r  purposes, w i t h  a  1110 
e r a t e  decommissioning e f f o r t .  The 4  acres f o r  p r i n c i p a l  p l a n t  b u i l d i n g s  and t h e  2.5 acres f o  
t h e  barge un load ing  f a c i l i t y  c o u l d  be r e s t o r e d  o n l y  a t  ve ry  h i g h  cos ts .  



10.4 BENEFIT-COST 

10.4.1 B e n e f i t s  

10.4.1.1 LMFBR Concept Demonst ra t ion  

The p r i n c i p a l  b e n e f i t  o f  t h e  proposed f a c i l i t y  would be t o  demonst ra te  t h e  l i q u i d  me ta l  f a s t  
b reeder  n u c l e a r  r e a c t o r  concept  f o r  commercial use i n  g e n e r a t i n g  e l e c t r i c a l  power. I f  t h e  
a p p l i c a b i l i t y  can be demonstrated, t h e  useab le  energy i n  o u r  uran ium resou rces  would be extended 
and t h e  c o u n t r y  wou ld  become more s e l f - s u f f i c i e n t  i n  energy p r o d u c t i o n .  

10.4.1.2 Power Produced 

The e l e c t r i c i t y  genera ted by t h e  p l a n t  would be a secondary b e n e f i t .  I f  i t  ope ra tes  a t  t h e  68.5% 
average c a p a c i t y  f a c t o r  e s t i m a t e d  by t h e  a p p l i c a n t  (ER, p. A1-73) ove r  t h e  30-yr  p l a n t  l i f e ,  a 
t o t a l  o f  6.2 x l o 7  MWh would be produced. An e q u i v a l e n t  amount o f  e l e c t r i c i t y  s u p p l i e d  by burn- 
i n g  coa l  i n  a steam gene ra to r  would consume about  800,000 tons o f  coa l  p e r  y e a r  (based on 2.54x106 
tons  o f  coa l  t o  produce 6. 57x109 kwh (WASH-1535)). 

10.4.1.3 Research 

The a p p l i c a n t  has proposed an e x t e n s i v e  p r e o p e r a t i o n a l  m o n i t o r i n g  program t o  c h a r a c t e r i z e  t h e  
env i ronment  p r i o r  t o  c o n s t r u c t i o n ,  and a s i m i l a r  o p e r a t i o n a l  phase m o n i t o r i n g  program t o  d e t e r -  
mine any adverse e f f e c t s  due t o  p l a n t  c o n s t r u c t i o n  o r  o p e r a t i o n .  Su r face  and groundwaters,  l o c a l  
meteor01 ogy , t e r r e s t r i a l  and a q u a t i c  eco logy,  and r a d i o l o g i c a l  surveys wou ld  be conducted 
(Chapter  6 ) .  

The ERDA has under taken a l a r g e  resea rch  program i n  suppo r t  o f  t h e  LMFBR concept .  Research and 
development (R&D) by ERDA i n  s u p p o r t  o f  t h e  CRBRP i s  expected t o  t o t a l  $314 m i l l i o n  between 1975 
and 2020 w i t h  an a d d i t i o n a l  $891 m i l  l i o n  f o r  s a f e t y  r e l a t e d  R&D a p p l i c a b l e  t o  t h e  t o t a l  LMFBR 
program (WASH-1 535, Tab le  11.2-3) .  

10.4.1.4 Env i ronmenta l  Enhancement 

The r e s u l t s  o f  o n s i t e  a r c h a e o l o g i c a l  i n v e s t i g a t i o n s  by t h e  U n i v e r s i t y  o f  Tennessee w i l l  be made 
a v a i l a b l e  t o  t h e  p u b l i c .  

10.4.1.5 Employment and P a y r o l l  

The p r imary  and secondary work f o r c e  and assoc ia ted  p a y r o l l s  were d iscussed i n  p rev ious  s e c t i o n s .  
The d a t a  a r e  summarized i n  Tab le  10.2. 

The d i r e c t  p a y r o l l  o f  $292 m i l l i o n  d u r i n g  t h e  c o n s t r u c t i o n  p e r i o d  i s  expected t o  i nduce  a sec- 
ondary p a y r o l l  o f  $38.6 m i l l i o n  t h rough  c r e a t i o n  o f  l o c a l  demand f o r  goods and s e r v i c e s .  I n  a 
s i m i l a r  f a s h i o n ,  d u r i n g  t h e  demons t ra t i on  p e r i o d ,  t h e  650.9 m i l l i o n  d i r e c t  p a y r o l l  i s  expected t o  
i nduce  a secondary p a y r o l l  o f  $7.7 mi 11 i o n .  

TABLE 10.2 Summary o f  Employment B e n e f i t s  

C o n s t r u c t i o n  Demonst ra t ion  
P e r i o d  P e r i o d  

I tern (1976-1983) (1984-1988) 

D i r e c t  ~ m ~ l o y m e n t ( ~ )  1520 275 

Induced Employment ( a  91 0 220 

D i r e c t  P a y r o l l  ( b )  $291,800,000 $38,600,000 

Induced P a y r o l l  ( b  $ 50,900,000 $ 7,700,000 

( a )  Annual average based on Tab le  4.1 
( b )  See Tab le  4.8.  



10.4.1.6 Taxes 

S t a t e  and l o c a l  sa les  taxes genera ted from p a y r o l l  spending would be t h e  p r i n c i p a l  source c 
p u b l i c  funds genera ted by t h e  p r o j e c t  f o r  use i n  t h e  p r o j e c t  a rea.  The s t a f f  e s t i m a t e  o f  t 
va lue  o f  t a x  revenues i s  summarized i n  Table 10.3. These revenues would be genera ted p r i n c  
i n  t h e  c o u n t i e s  o f  Anderson, Knox, Loudon, and Roane. 

TABLE 10.3 Tax Revenues from CRBRP P a y r o l l  

S t a t e  Sa les  Loca l  Sa les  
P e r i o d  Tax (4 .5%) Tax (1 .5% max) T o t a l  

C o n s t r u c t i o n  (1976-1983) $6,500,000 $2,100,000 $8,600,000 

Demonst ra t ion  (1984-1988) 875,000 ~ 290 A 000 1,165,000 

T o t a l  (1976-1988) $7,375,000 $2,390,000 $9,765,000 

( a )  A l l  d o l l a r  va lues  a r e  p resen t  va lues  (8% d i s c o u n t  r a t e )  a f t e r  e s c a l a t i o n  
(8% r a t e )  f o r  i n f l a t i o n .  

I n  t h e  absence of  l o c a l  a u t h o r i t y  t o  t a x  t he  CRBRP p r o j e c t  d i r e c t l y  t h rough  p r o p e r t y  t axes ,  
s a l e s  and use taxes  on m a t e r i a l s  and s u p p l i e s  used i n  c o n s t r u c t i o n ,  t h e  i n - l i e u - o f - t a x  paymc 
becomes an i m p o r t a n t  f a c t o r .  I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  t h e  l o c a l  p u b l i c  c o s t s  a r i s i n g  a: 
r e s u l t  o f  t he  p r o j e c t  would n o t  be covered un less  i n - l i e u - o f - t a x  payments a r e  made ( T a b l e  5 

10.4.2 Cost D e s c r i p t i o n  o f  t h e  Proposed F a c i l i t y  1 
10.4.2.1 Env i ronmenta l  Costs 

Env i ronmenta l  c o s t s  d i scussed  i n  Chapters 4  and 5  a r e  summarized i n  Tab le  10.4 .  I 
10 .4 .2 .2  Monetary Costs 

The es t ima ted  c o s t  o f  t h e  CRBRP i s  $1.95 b i l l i o n  f o r  c o n s t r u c t i o n  and o p e r a t i o n  t h rough  1985 
The 1976 r e v i s e d  es t ima ted  c o s t  breakdown i s  presented i n  Tab le  10.5. The base c o s t  es t ima t  
a r e  i n  1974 d o l l a r s .  The a p p l i e d  e s c a l a t i o n  r a t e  i s  8%/year.  Es t ima ted  revenue f rom e l e c t r  
s o l d  t o  TVA t o t a l i n g  $200 m i l l i o n  i s  c r e d i t e d  t o  o p e r a t i n g  c o s t s .  

A  c a p i t a l  c o s t  o f  $1.5 m i l l i o n  and annual o p e r a t i n g  c o s t s  n o t  exceeding $2 m i l l i o n  have been 
es t ima ted  by t h e  s t a f f  f o r  sa feguards  measures necessary t o  p r o t e c t  t h e  CRBRP, and t h e  r e l a t  
f u e l  c y c l e  f a c i l i t i e s  and t r a n s p o r t  o f  r a d i o a c t i v e  m a t e r i a l s  f r om a c t s  o f  sabotage, t h e f t  o r  
d i v e r s i o n  (Sec t .  7 .3 .5) .  These a d d i t i o n a l  c o s t s  would n o t  s i g n i f i c a n t l y  a f f e c t  t h e  c o s t / b a l  
r e l a t i v e  t o  t h e  p r o j e c t .  

10.4.3 Bene f i  t -Cos t  Summary 

The s t a f f  rev iewed t h e  a p p l i c a n t ' s  proposed p l a n t  (Chapter  3)  and made an independent  eva lua  
o f  t h e  env i ronmenta l  e f f e c t s  o f  i t s  c o n s t r u c t i o n  and o p e r a t i o n  (Chapters  4  and 5 )  a t  t he  p r o  
s i t e  (Chapter  2 ) .  F u r t h e r  c o n s i d e r a t i o n  was g i v e n  t o  t e c h n i c a l  a l t e r n a t i v e s  (Chap te r  8 )  and 
t h e  env i ronmenta l  and monetary f a c t o r s  assoc ia ted  w i t h  a l t e r n a t i v e  p l a n t - s i t e  combinat ions  a  
p l a n t  system a l t e r n a t i v e s  (Chapter  9 ) .  

On t h e  b a s i s  o f  i t s  e v a l u a t i o n s  t h e  s t a f f  concludes t h a t  1 )  c o n s t r u c t i n g  and o p e r a t i n g  t h e  C 
a t  t h e  proposed l o c a t i o n  would be p o s s i b l e  w i t h o u t  caus ing  any s i g n i f i c a n t  impac t  on t h e  phy 
env i ronment  o f  t h e  area,  2) l o c a t i n g  t h e  p r o j e c t  a t  an a l t e r n a t i v e  TVA s i t e  u s i n g  t h e  hook-o 
arrangement would be l e s s  expens ive  b u t  a t t e n d a n t  t e c h n o l o g i c a l  r i s k s  c o u l d  j e o p a r d i z e  t h e  ai 

. o f  t h e  p r o j e c t  t o  meet i t s  i n tended  o b j e c t i v e s ,  and 3 )  l o c a l  c o s t s  f o r  a d d i t i o n a l  p u b l i c  s e r  
needed by p r o j e c t  personne l  and t h e i r  f a m i l i e s  may exceed t h e  l o c a l  b e n e f i t s  f r o m  t h e  p r o j e c .  
t h e r e f o r e  shou ld  be assessed by  t h e  a p p l i c a n t s  t o  determine t h e  need f o r  o f f s e t t i n g  i n - l i e u - I  
payments. Fur thermore,  on t h e  b a s i s  t h a t  a c c i d e n t  r i s k s  a t  t h e  CRBRP s i t e  w i l l  be made accel  
l ow ,  comparable t o  LWR r i s k s ,  t h e  r e d u c t i o n  i n  p o t e n t i a l  consequences a s s o c i a t e d  w i t h  a c c i d e ~  
a t  a l t e r n a t i v e  s i t e s  does n o t  wa r ran t  r e l o c a t i n g  t h e  proposed p l a n t  when ba lanced a g a i n s t  thc 
d e t r i m e n t a l  e f f e c t s  o f  r e l o c a t i o n  on a c h i e v i n g  t h e  demonst ra t ion  p l a n t ' s  o b j e c t i v e s ;  t h e  s t a -  
t h e r e f o r e  concludes t h a t  no s u b s t a n t i a l l y  b e t t e r  a l t e r n a t i v e s  a re  a v a i l a b l e  t o  ach ieve  t h e  dl  
s t r a t i o n  p l a n t ' s  o b j e c t i v e s .  The s t a f f  a l s o  conc ludes t h a t  t h e  CRBRP would meet t h e  demonstl 
p l a n t ' s  o b j e c t i v e s  w i t h i n  t h e  LMFBR program (see Chapter 8 ) .  



TABLE 10.4 Summary o f  Env i ronmenta l  Costs ,  CRBRP 

Reference 
E f f e c t  S e c t i o n  Summary D e s c r i p t i o n  

Land Use 

C o n s t r u c t i o n  A c t i v i t i e s  4.2.1 About 195 acres  d i s t u r b e d  d u r i n g  c o n s t r u c t i o n  o f  t h e  
p l a n t  and suppo r t  f a c i  1  i t i e s .  

Long-Term D e d i c a t i o n  4.2.1 About 73 acres  permanent ly  ded i ca ted ,  i n c l u d i n g  24 
acres  f o r  access roads and r a i l r o a d .  

T ransmiss ion  L i n e s  5.5 A t o t a l  o f  3.2 m i l e s  o f  r i g h t - o f - w a y  would be widened, 
caus ing  a  d i s t u r b a n c e  o f  about  58 ac res .  Two streams 
and seve ra l  i n t e r m i t t e n t  streams would be crossed.  

Water Use 

C o n s t r u c t i o n  4.3 190,000 gpd (132 gpm) maximum r a t e .  

O p e r a t i  on 5.2 8  c f s  (3584 gpm) wa te r  consumpt ive ly  used d u r i n g  
o p e r a t i o n .  

Thermal E f f e c t s  3.4.1 Coo l i ng  wa te r  would be heated 25OF by passage th rough  
t h e  condensers.  

3.4.1 Maximum o u t f a l l  temperature  would be 90.5OF ( J u l y ) .  

I n t a k e  V e l o c i t i e s  3.4.2 I n t a k e  v e l o c i t y  i s  expected t o  be about  0 .4  f p s .  

D ischarge Volume 3.4.3 Minimum r a t e  o f  1,900 gpm; maximum r a t e  o f  2,600 gpm. 

Chemical and S a n i t a r y  
Waste 5.4 R a p i d l y  d i l u t e d  t o  harmless c o n c e n t r a t i o n s  under 

f l o w i n g  r i v e r  c o n d i t i o n s .  

S i l t a t i o n  4.3 Removal o f  20,000 m3 m a t e r i a l  f o r  c o n s t r u c t i o n  o f  
access road and r a i l r o a d ,  i n t a k e  and d i scha rge  
s t r u c t u r e s  and barge s l i p ,  and suspended s o l i d s  i n  
s i t e  t u r n o f f  would have m ino r ,  temporary  e f f e c t s .  

T e r r e s t r i a l  E c o l o g i c a l  
E f f e c t s  

Rare and Endangered 
Species 2.7.1.2.2 The Southern Ba ld  Eagle,  a  t h rea tened  spec ies ,  has 

been observed on t h e  s i t e .  

4.2.1 Rare w i l d  f l o w e r  c o l l e c t i o n  areas on t h e  s i t e  wou ld  
n o t  be d i s t u r b e d .  

Vege ta t i on  and 
Animal L i f e  4.4.1 Some t i m b e r  would be harvested b u t  o t h e r  v e g e t a t i o n  

and some an imals  on l a n d  d i s t u r b e d  by c o n s t r u c t i o n  
would be l o s t .  

Coo l i ng  Tower D r i f t  5.3.3 Worst  case d e p o s i t i o n  would be 90 lb /acre /mo o f  
s a l t s ;  no adverse e f f e c t  i s  expected.  

Aqua t i c  E c o l o g i c a l  
E f f e c t s  

Ben th i c  Losses 

a .  D u r i n g  C o n s t r u c t i o n  4.4.2 Ben th i c  organisms l o s t  as a  r e s u l t  of d redg ing  would  
be e a s i l y  r e e s t a b l i s h e d .  

b.  Du r i ng  Opera t i on  5.3.2.4 The niaxi~num scour  area around t h e  d i scha rge  would be 
10 m2 and produce a  permanent l o s s  o f  benthos i n  t h a t  
a rea.  

Impingnient 5.3.1.1 A niaxi~num o f  0.5% o f  f i s h  pass ing t h e  i n t a k e  c o u l d  be 
impinged. 

Entrapment 5.3.1.1 N e g l i g i b l e .  

En t ra inmen t  5.3.1.2 An average l o s s  o f  0.46% and a ~i iaxi~num l o s s  o f  2 . 2 1  
o f  phy top lank ton ,  zoop lankton,  d r i f t  i n v e r t e b r a t e s  
and i ch thyop lank - ton  i s  es t ima ted .  



TABLE 10.4 Summary o f  Environmental  Costs, CRBRP (Con t ' d )  -- 
Thermal E f f e c t s  

Cold  Shock 

5.3.2.2 No s i g n i f i c a n t  impact on t h e  ecosystem i s  expe 
a  r e s u l t  of d r i f t  o r  passage o f  aqua t i c  spec ie  
th rough  t h e  thermal  plume. 

5.3.2.3 F i s h  l oss  i s  u n l i k e l y  f rom any i n t e r r u p t i o n  o f  
e f f l u e n t s .  

S a n i t a r y  Waste 5.4.2 N e g l i g i b l e .  

R a d i o l o g i c a l  Releases - ~ 

I n d i v i d u a l  Dose 5.7.3 1.6 mremlyr average annual dose t o  an i n d i v i d ~ ~  
s i t e  boundary, l e s s  than  2% o f  100 mrem/yr n a t l  
background dose. 

Cumulat ive Dose 5.7.3 0.29 man-remlyr t o  t o t a l  987,000 p o p u l a t i o n  w i l  
50 m i l e s  i n  y e a r  2010, i n s i g n i f i c a n t  compared 1 
9.9 x l o 4  man-remlyr from n a t u r a l  background. 

Occupat iona l  Dose 5 .7 .3  1000 man-remlyr c o n s e r v a t i v e l y  es t imated,  1% o f  
50 m i  p o p u l a t i o n  n a t u r a l  background dose. 

T r a n s p o r t a t i o n  
Dose 5.7.2.6 17 man-rem/yr t o t a l  t o  t r a n s p o r t  workers and po 

t i o n  a long  e n t i r e  s h i p p i n g  r o u t e s .  

Acc iden ta l  Dose 7.1, 7.2 

Community E f f e c t s  

A rchaeo log i ca l  S i t e s  5.1 

V i s u a l  Impact 5.1 

New Popu la t i on  

P a y r o l l  

P u b l i c  Se rv i ces  

T r a f f i c  

Phys i ca l  Resources 

Uranium 

P lu ton ium 

The r i s k s  assoc ia ted  w i t h  a c c i d e n t a l  r a d i a t i o n  
exposure a re  v e r y  low. 

None o f  t h e  seve ra l  a rchaeo log i ca l  s i t e s  on t h e  
p r o p e r t y  would be d i s t u r b e d  by c o n s t r u c t i o n  a c t .  
t i e s .  Access t o  Hensley Cemetery would be a l l o ~  

The s t r u c t u r e s  would be p a r t l y  v i s i b l e  f rom t h e  
G a l l a h e r  B r i d g e  and s c a t t e r e d  res idences sou th  ( 

t h e  r i v e r .  

I t would be p o s s i b l e  t o  have a  6  m i l e  l ong  plume 
o f  t he  t ime  d u r i n g  p l a n t  ope ra t i on .  Fog c o u l d  t 
a  minor  nuisance on nearby roads a  few hours per 
yea r .  

275 employees d u r i n g  o p e r a t i o n a l  phase would gen 
a t e  a  t o t a l  new p o p u l a t i o n  o f  1200 persons. 

Dur ing  t h e  l i f e  o f  t he  p r o j e c t  a  $330.4 m i l l i o n  
r o l l  shou ld  generate  a  secondary p a y r o l l  o f  $58. 
m i l l i o n .  

No f i r m  p r o v i s i o n s  have been made f o r  funds t o  p  
p u b l i c  s e c t o r  se rv i ces ;  however, ERDA has recogn 
i t s  r e s p o n s i b i l i t y  t o  make payments i f  adverse i r  
occur .  

Excessive t r a f f i c  congest ion on S t a t e  Road 58 i n  
Roane County d u r i n g  c o n s t r u c t i o n  c o u l d  be m i t i g a l  
by  staggered s h i f t  schedules. Fogging c o u l d  have 
smal l  e f f e c t  on l o c a l  t r a n s p o r t a t i o n .  

10.3.4.2 Less than 210 m e t r i c  tons 

10.3.4.2 Less than 20 m e t r i c  t ons  



TABLE 10.5 Cost o f  C o n s t r u c t i o n  and Opera t i on  o f  C R B R P ' ~ )  

Cost  % o f  T o t a l  
I$ i n  m i l l i o n s )  P r o j e c t  Cost 

P l a n t  Investment 

Base $ 729.1 
E s c a l a t i o n  364.4 
Cont ingency & E s c a l a t i o n  267.5 

P l a n t  Investment  T o t a l  1361 .O 

Development 

Base 
E s c a l a t i o n  
Cont ingency & E s c a l a t i o n  

Development T o t a l  526.0 

Opera t i ng  

Base 
E s c a l a t i o n  
Cont ingency & E s c a l a t i o n  

Opera t i ng  T o t a l  64.4 

P r o j e c t  T o t a l  $1950.4 

( a )  Source: Tab le  8.3-1, Amended ER. 



11. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL STATEMENT 

Pursuant  t o  Paragraph 51.24 of  10 CFR P a r t  51, t h e  Commission's D r a f t  Environmental  Statement 
r e l a t e d  t o  c o n s t r u c t i o n  of  t h e  C l i n c h  R i v e r  Breeder Reactor  P l a n t  was t r a n s m i t t e d ,  w i t h  a  reques t  
f o r  comments, t o  t h e  agencies l i s t e d  i n  t h e  Summary and Conc lus ions on page ii o f  t h i s  s ta temen t .  
I n  a d d i t i o n ,  comments were requested from i n t e r e s t e d  persons by means of  a  n o t i c e  i n  t h e  FederaZ 
Reg i s ter  ,on February  12, 1976. I n  response, comment l e t t e r s  were r e c e i v e d  f rom:  

Adv i so ry  Counc i l  on H i s t o r i c  P r e s e r v a t i o n  (ACHP) 
Department o f  A g r i c u l t u r e  (AG) 
Department of  t h e  Army, Corps of Eng ineers  (AR) 
Department o f  Commerce (C) 
Department of  Hea l t h ,  Educat ion ,  and We l fa re  (HEW) 
Department of  Housing and Urban Development (HUD) 
Department o f  t h e  I n t e r i o r  (DOI) 
Department of T r a n s p o r t a t i o n  (DOT) 
Energy Research and Development A d m i n i s t r a t i o n  (ERDA) 
Env i ronmenta l  P r o t e c t i o n  Agency (EPA) 
Fede ra l  Power Comniission (FPC) 
S t a t e  o f  N o r t h . C a r o l i n a  (NC) 
S t a t e  o f  Tennessee (TN) 
Anderson County, TN (AC) 
Roane County, TN (RC) 
Oak Ridge, TN (OR) 
Eas t  Tennessee Development D i s t r i c t  (ETDD) 
Concerned C a l i f o r n i a n s  (CC) 
Env i ronmenta l  C o a l i t i o n  on Nuc lea r  Power (ECNP) 
Geothermal Energy I n s t i t u t e  (GEI) 
N a t u r a l  Resources Defense Counc i l ,  S i e r r a  C lub,  and 

Eas t  Tennessee Energy Group (NRDC) 
Mr. Brad N e f f  (BN) 
Dr.  Edward P a s s e r i n i  (EP) 
P r o j e c t  Vanagement C o r p o r a t i o n  (PMC) 
Fls. Deborah H u r w i t t  [DH) 

The co~iirnent l e t t e r s  a r e  reproduced i n  Appendix A. Cons ide ra t i on  o f  t h e  com~iients by t h e  s t a f f  i s  
r e f l e c t e d  by t e x t  r e v i s i o n s  i n  preced ing chap te rs  and i n  t h e  f o l l o w i n g  d i s c u s s i o n s .  A b b r e v i a t i o n s  
i n  parentheses n e x t  t o  t h e  s u b j e c t  t i t l e s  i d e n t i f y  t h e  sources o f  t h e  comnients (see above) and 
page numbers where t h e  comments niay be found i n  Appendix A. The s t a f f  responses a re  o rgan i zed  
acco rd ing  t o  t h e  DES s e c t i o n s  t o  wh ich  t h e  r e s p e c t i v e  comments p r i m a r i l y  app l y .  Other changes 
and c o n s i d e r a t i o n s  by t h e  s t a f f  a r e  i n d i c a t e d  i n  S e c t i o n  11.13. 

11.1  SUf4VARY AND CONCLUSIONS, INTRODUCTION AND GENERAL COMMENTS 

11.1 .1  ERDA Invo lvement  (CC, A-44; PMC, A-94, Enc l .  2, I ten) 1)  

S ince t h e  DES was i ssued  i n  February  1976, ERDA has j o i n e d  w i t h  PMC and TVA as a  c o - a p p l i c a n t  
f o r  a  C o n s t r u c t i o n  Pe rm i t  and a  Class 104(b) Opera t i ng  L icense f o r  t h e  CRBRP. ( A p p l i c a t i o n  Aniend- 
l i ient May 6 ,  1976).  As d iscussed i n  Chapter 1 o f  t h e  FES, ERDA has t h e  o v e r a l l  r e s p o n s i b i l i t y  f o r  
managing t h e  des ign,  c o n s t r u c t i o n ,  and o p e r a t i o n  o f  t h e  p l a n t  and i t  w i l l  have custody of  t h e  
p l a n t  and t h e  s i t e  on b e h a l f  o f  t h e  U n i t e d  S t a t e s .  

11.1.2 Opera to r  of  t h e  P l a n t  a f t e r  t h e  Demonst ra t ion  P e r i o d  (OR, A-38, I t e m  D.1) 

I f ,  a t  t h e  c o n c l u s i o n  of t h e  demons t ra t i on  p e r i o d  o f  app rox ima te l y  f i v e  yea rs ,  TVA does n o t  e x e r -  
c i s e  i t s  o p t i o n  o f  purchas ing t h e  p l a n t  f o r  i t s  own use over  t he  rema in ing  p l a n t  l i f e ,  ERDA w i l l  
r e t a i n  ownersh ip  o f  t h e  f a c i l i t y  and may c o n t i n u e  i t s  o p e r a t i o n  o r  e f f e c t  i t s  deconimissioning 
( A p p l i c a t i o n  Amendment May 6, 1976, E x h i b i t  A, p.  29 ) .  



11-2 

11 -1.3 NEPA Review A f t e r  5  Years (EPA, A-17, I t e m  3)  

The l i c e n s i n g  a c t i o n  p r e s e n t l y  be ing  cons idered by t h e  NRC concerns t h e  c o n s t r u c t i o n  perm 
I f  t h a t  i s  granted and t h e  f a c i l i t y  i s  cons t ruc ted ,  t h e  a p p l i c a n t ' s  reques t  f o r  an o p e r a t  
l i c e n s e  w i l l  be  considered. EPA's suggest ion t h a t  a  f u l l  NEPA rev iew  be conducted p r i o r  
t h e  p r o j e c t  beyond t h e  i n i t i a l  demonst ra t ion phase can more a p p r o p r i a t e l y  be cons ide red  d  
o p e r a t i n g  1  i cense  rev iew.  

11.1.4 S t a t e  and Loca l  Licenses and Permi ts  (OR, A-39, I tems 0.5 & 0.6; TN, A-25, 28) 

The l e g a l  o p i n i o n  of t he  NRC s t a f f  i s  t h a t  as a  f e d e r a l  f a c i l i t y  t h e  CRBRP i s  n o t  r e q u i r e (  
o b t a i n  l i c e n s e s  f rom S t a t e  and l o c a l  a u t h o r i t i e s . *  Th i s  i s  a  consequence o f  t h e  f a c t  t ha .  
f a c i l i t i e s  a r e  exempt from S t a t e  and l o c a l  r e g u l a t i o n s .  However, t he  CRBRP i s  r e q u i r e d  tc 
w i t h  t h e  s u b s t a n t i v e  requ i rements  o f  such r e g u l a t i o n s .  Consequently, t he  demons t ra t i on  01 
a b i  1  i t y  shou ld  n o t  be compromised. E f f l u e n t  qua l  i t y  requ i rements  t o  assure conformance w- 
qua l  i t y  s tandards have been i nco rpo ra ted  i n  t h e  D r a f t  NPDES Perm i t  (Appendix H) . 

Exper ience w i t h  t h i s  p r o j e c t  i n d i c a t e s  t h a t  f u r t h e r  de lays and h i g h e r  cos ts  may occur ,  b u t  
ments o f  these f a c t o r s  by NRC would be s p e c u l a t i v e  i n  v iew o f  t he  developmental  n a t u r e  o f  
p r o j e c t .  Cons ide ra t i on  o f  c o s t  over runs u l t i m a t e l y  must r e s t  w i t h  t h e  Congress, wh ich wou 
rev iew  any reques t  f o r  an i nc rease  i n  a p p r o p r i a t i o n s .  

11.1.5 S t a f f  Contacts  w i t h  S t a t e  and Local  O f f i c i a l s  (OR, A-39, I t em D.4) 

I d e n t i f i c a t i o n  of  t h e  i n d i v i d u a l s  contacted by t h e  s t a f f  i s  unnecessary t o  t h e  purpose o f  
s ta tement .  However, a  l i s t  can be p rov ided  on reques t .  

11.1.6 Complet ion Date and Cost Overruns (NRDC, A-51, 52) 

As i n d i c a t e d  i n  t h e  a p p l i c a t i o n  amendment dated May 6, 1976, t he  e a r l i e s t  scheduled d a t e  f 
r e a c t o r  c r i t i c a l i t y  i s  October 1983 and t h e  t o t a l  p r o j e c t  c o s t  es t ima te  i s  $1950.4 m i l l i o n  
i n c l u d i n g  research and development expend i tu res  o f  $364 m i l l i o n ,  8% p e r  y e a r  e s c a l a t i o n  du 
c o n s t r u c t i o n ,  s u b s t a n t i a l  cont ingency al lowances, and o p e r a t i n g  cos ts  d u r i n g  t h e  5-year de 
t i o n  p e r i o d .  The l a t e s t  da te  f o r  r e a c t o r  c r i t i c a l i t y  i s  s t a t e d  t o  be A p r i l  1986. 

11.1.7 S i t e  S u i t a b i l i t y  (TN, A-25) 

The Tennessee D i v i s i o n  o f  Occupat ional  and R a d i o l o g i c a l  Hea l th  quest ioned whether t h e  prop1 
s i t e  i s  a p p r o p r i a t e  t o  demonstrate t h e  sa fe ty  o f  an LMFBR. See 11.7 .1  f o r  a  d i s c u s s i o n  o f  
a c c i d e n t  r i s k s .  

11.1.8 Concen t ra t i on  o f  Water I m p u r i t i e s  (TN, A-25) 

A  c o n c e n t r a t i o n  f a c t o r  o f  2.5 i n  t h e  d i scha rge  i s  i n d i c a t e d ,  based upon a  wa te r  requiremen- 
5,835 gpm, evapora t i on  f rom t h e  towers a t  3,475 gpm, 105 gpm o f  d r i f t ,  and blowdown a t  2,2' 
(ER, Tab le  3.3-1, AM V I ) .  

11.2 THE SITE AND ENVIRONS 

11.2 .1  A d d i t i o n a l  B a s e l i n e  I n f o r m a t i o n  (EN, A-86 t o  A-91) 

Most o f  t h e  comments f rom Brad N e f f  suggest expansion o f  Chapter 2  so t h a t  t he  reader  w i l l  
need s u b s t a n t i a l  r e fe rence  m a t e r i a l  i n  o r d e r  t o  "have an e f f e c t i v e  grasp on p o t e n t i a l  impac 
M ino r  a d d i t i o n s  have been made i n  t h e  FES; however, t he  s t a f f  does n o t  t r e a t  eve ry  s u b j e c t  
van t  t o  t h e  proposa l ,  o n l y  those needed t o  make the  assessments i n  l a t e r  chap te rs .  The s t z  
b e l i e v e s  s u f f i c i e n t  i n f o r m a t i o n  i s  p rov ided  f o r  t h e  d e c i s i o n  maker and s u f f i c i e n t  re fe rence  
s u p p l i e d  f o r  Congress and t h e  genera l  p u b l i c  t o  make f u r t h e r  i n q u i r i e s .  However, many of t 
s u b j e c t s  r a i s e d  by M r .  N e f f  a r e  addressed i n  t h e  f o l l o w i n g  responses. 

11.2 .2  D is tance  f rom CRBRP t o  Oak Ridge (OR, A-39, I t em 0 . 7 )  

The DES' used 9  m i l e s  i n  Sec t i on  2.1 as t h e  d i s t a n c e  between t h e  s i t e  and t h e  approximate ge 
g raph ic  c e n t e r  o f  Oak Ridge res idences.  The d i s t a n c e  i s  made more s p e c i f i c  by changing t h e  
* 

I n  Hancoclc v. T r a i n ,  U.S. ___ , S l i p  Opin ion No. 74-220 (June 7, 1976) ,  t h e  Suprem 
h e l d  t h a t  f e d e r a l  f a c i l i t i e s  must comply w i t h  s t a t e  and l o c a l a i r  p o l l u t i o n  c o n t r o l  r e q u i r  
b u t  t hey  need n o t  o b t a i n  pe rm i t s  as a  p r e r e q u i s i t e  t o  f a c i l i t y  ope ra t i on .  I n  EPA v .  &?iJ 

U.S. ___ , S l i p  Opin ion No. 74-1435 (June 7, 19761, t h e  Supreme Cour t  h e l d  t h a t  fed 
f a c i l i t i e s  must comply w i t h  s t a t e  wa te r  p o l l u t i o n  c o n t r o l  requ i rements  t o  t h e  same e x t e n t  
non fede ra l  f a c i l i t y  b u t  t h e  f e d e r a l  f a c i l i t i e s  do n o t  need t o  o b t a i n  NPDES p e r m i t s  f rom s t  
w i t h  approved programs. 
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t o  10  m i l e s ,  t h e  approx imate  d i s t a n c e  t o  t h e  Route 62-Oak Ridge Tu rnp i ke  i n t e r s e c t i o n .  Acco rd ing  
t o  i n f o r m a t i o n  p r o v i d e d  by  t h e  Oak Ridge P lann ing  O f f i ce ,  t h e  10 -m i l e  d i s t a n c e  between t h e  p l a n t  
and Oak Ridge p laces  more than  h a l f  t h e  c i t y ' s  res idences beyond t h e  10-mi le  r a d i u s  and shows t h e  
n e a r e s t  res idence  a t  7  m i l e s .  D i s p r o p o r t i o n a t e l y  l a r g e  growth  t o  t h e  southwest,  o f  course,  c o u l d  
reduce t h e  d i s t a n c e  from t h e  p l a n t  t o  r e s i d e n t s  of t h e  c i t y .  However, t h e  s t a f f  i s  n o t  aware of  
f o r e c a s t e d  growth  we igh ted  s i g n i f i c a n t l y  t o  t h e  southwest.  F igu res  2.1, 2.2, and 6.2 have been 
r e v i s e d .  

11.2.3 J u r i s d i c t i o n a l  D i s t r i c t s  (OR, A-39, I t e m  8 )  

The p o l i t i c a l  j u r i s d i c t i o n  o f  Oak Ridge i s  shown on F i g u r e  6 .2  as r e v i s e d .  Showing t h e  boundar ies  
of t h e  s e r v i c e  d i s t r i c t s  c i t e d  i n  t h e  Oak Ridge comment i s  n o t  e s s e n t i a l  t o  t h i s  s ta temen t .  How- 
eve r ,  t h e  s t a f f ' s  assessment of  c o s t s  of m u n i c i p a l  s e r v i c e s  r e s u l t i n g  from t h e  p r o j e c t  i s  i n t e n d e d  
t o  i n c l u d e  a d d i t i o n a l  c o s t s  t o  t h e  s e r v i c e  j u r i s d i c t i o n s .  

11.2.4 General  S i t e  D e s c r i p t i o n  (BN, A-86) 

The s t a f f  has a t t emp ted  t o  use a b b r e v i a t i o n s  commonly understood; t h e r e f o r e ,  a  l i s t  o f  abb rev ia -  
t i o n s  i s  n o t  cons ide red  necessary .  

I n d u s t r i a l  2  zon ing i n c l u d e s  manu fac tu r i ng  and process ing;  res idences  a r e  exc luded (Zone O r d i -  
nance, Oak Ridge, TN, Sec 6-179, pp. 123-5) .  

The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  d i scuss ions  of topography ( i n c l u d i n g  F i g u r e  3 .19) ,  r e g i o n a l  l a n d  
use, and wa te r  w i t hd rawa l  and disch:rge ( S e c t i o n  3 .3)  a r e  s u f f i c i e n t  t o  assess t h e  impacts  upon 
those  r e s o u r t e s  t h a t  wou ld  be caused by t h e  proposed a c t i o n .  

I n  v iew o f  t h e  sma l l  number o f  r i v e r  shipments p lanned f o r  p l a n t  c o n s t r u c t i o n ,  t h e  s t a f f ' s  o p i n i o n  
i s  t h a t  t h e  s ta tement  adequa te l y  d i scusses  t h e  b a s e l i n e  r e c r e a t i o n a l  and commercial use o f  t h e  
r i v e r .  Recent s p o r t  f i s h i n g  d a t a  a r e  g i v e n  i n  S e c t i o n  11 .5 .6 .  See a l s o  S e c t i o n  4 .3 ,  w i t h  a  
r e v i s i o n  p e r t a i n i n g  t o  barge t r a f f i c .  

The s t a f f  concurs  t h a t  t h e  b a s e l i n e  l a n d  t r a n s p o r t a t i o n  d i s c u s s i o n  i s  skimpy f o r  assess ing t h e  
impac t  o f  c o n s t r u c t i o n  t r a f f i c .  A d d i t i o n a l  i n f o r m a t i o n  on highway r o u t e s ,  c a p a c i t i e s ,  and between- 
j u n c t i o n  d i s t a n c e s  i s  a v a i l a b l e  i n  t h e  ER ( F i g s  8.1-1 and - 2 ) .  However, i n s t e a d  o f  i n c u r r i n g  t h e  
expense o f  a n a l y s i s  and a c c e p t i n g  t h e  i n a c c u r a c i e s  of  e a r l y  f o r e c a s t i n g ,  t he  s t a f f  suppo r t s  t h e  
app l i can t -Depa r tmen t  o f  Highways agree~nent  t o  deve lop a  s u i t a b l e  p l a n .  

11.2 .5  P o p u l a t i o n  W i t h i n  5  M i l e s  o f  t h e  S i t e  (OR, A-39, I t e m  9; ETDD, A-43) 

S e c t i o n  2.2 i s  expanded t o  recogn i ze  t h e  ORGDP, ORNL, and o t h e r  workers  w i t h i n  5  m i l e s ,  i n  add i -  
t i o n  t o  t h e  re fe rences  t o  them i n  Sec t i ons  2 .1  and 2 . 8 .  The 2010 es t ima tes  shown i n  F i g u r e  2 .6  
a r e  t aken  f rom t h e  ER. (Sec 2.2.1 .l, p a r  5  and 7  i n c l u d i n g  Tab 2 .2-4  t h rough  2 .2 -7 . )  The s t a f f  
n o t e s  t h e  p o s s i b i l i t y  o f  temporary  ~nob i  l e  home l o c a t i o n s  w i t h i n  5  m i l e s  d u r i n g  c o n s t r u c t i o n ,  
depending upon f u - t u r e  d e c i s i o n s  o f  t h e  c i t y  government. 

11.2.6 R e l a t i o n s h i p  o f  P o p u l a t i o n  t o  A g r i c u l t u r a l  P r o d u c t i o n  (BN, A-86) 

I n  r u r a l  a reas remote f rom expanding communit ies,  a g r i c u l t u r a l  a c t i v i t y  u s u a l l y  i s  t h e  dominant 
f a c t o r  i n  d e t e r m i n i n g  p o p u l a t i o n .  The s t a f f  i s  aware o f  no f a c t o r s  t h a t  would s u b s t a n t i a l l y  
change t h e  amount o f  a g r i c u l t u r a l  a c t i v i t y  i n  t h e  s i t e  v i c i n i t y .  

11.2.7 H i s t o r i c  and A rchaeo log i ca l  Values (BN, A-86; HUD, A-9) 

The Adv i so ry  Counc i l  on H i s t o r i c  P r e s e r v a t i o n  s t a t e s  t h a t  h i s t o r i c  and a r c h a e o l o g i c a l  va lues  
r e c e i v e  adequate c o n s i d e r a t i o n  i n  t h e  DES (page A-2) .  The s t a f f  cons ide rs  t h e  d i s c u s s i c n  i n  
S e c t i o n  2 .3  adequate i n  v iew of t h e  a n t i c i p a t e d  impacts ,  wh ich  a r e  judged t o  be sma l l  (Sec t i ons  
4.2.1 and 5 .1 ) .  C o n s t r u c t i o n  areas have been added t o  F i g u r e  2.7.  Re fe r  a l s o  t o  F igu res  2.3 
and 3.3.  

11 .2 .8  S o i l s  and Geo log i c  I n f o r n i a t i o n  (AG, A-2; NRDC, A-52) 

The Department o f  A g r i c u l t u r e  s t a t e s  t h a t  s o i l s  i n  t h e  s i t e  area "would i n d i c a t e  moderate t o  
~ n o s t l y  severe  l i m i t a t i o n s  f o r  l a r g e  b u i l d i n g s  and r o a d s . "  S o i l  and r o c k  co re  b o r i n g s  have been 
made a t  t h e  s i t e  (PSAR Chapter  2.5) and r e s u l t s  o f  assoc ia ted  l a b o r a t o r y  t e s t s  w i l  i be examined as 
p a r t  o f  t h e  s t a f f ' s  s a f e t y  e v a l u a t i o n .  H o r i z o n t a l  ground a c c e l e r a t i o n  i s  a l s o  a  m a t t e r  p r i m a r i l y  
o f  i n t e r e s t  t o  s a f e t y  c o n s i d e r a t i o n s  and w i l l  be t r e a t e d  i n  t h e  s t a f f ' s  s a f e t y  e v a l u a t i o n  r e p o r t .  
A l s o  see S e c t i o n  11.7.12. 



11.2.9 K a r s t  Features  (BN, A-86) 

The l imes tone  u n d e r l y i n g  t h e  s i t e  i s  n o t  p rone t o  e x t e n s i v e  k a r s t  development, K a r s t  f e a  
d iscussed f u r t h e r  i n  t h e  ER (Sec. 2.4.5). 

11.2.10 Su r face  Water and Groundwater (BN, A-86) 

Q u a l i t y  of  t h e  r i v e r  wa te r  i s  g i ven  i n  Tab le  3.5, based upon 6  month ly  ana lyses.  Water  q  
deg rada t i on  by t h e  p l a n t  i s  d iscussed i n  S e c t i o n s  5.3.2, 5.3.3, and 5.4.1. A  map o f  s u r f  
appears as F i g u r e  6.2. A d d i t i o n a l  d i s c u s s i o n  of  groundwater m o n i t o r i n g  i s  g i v e n  i n  S e c t i  

11.2.11 R i v e r  Wid th  (OR, A-39, I t e m  D . l l )  

The seasonal r i v e r  w i d t h  es t ima tes  i n  t h e  f i r s t  paragraph o f  Sec t i on  2.5.1 app l y  t o  CRM 1  
t h e  proposed CRBRP d ischarge.  

11.2.12 Me l ton  H i l l  Dam Releases and M i l f o i l  (BN, A-86; TN, A-26; OR, A-39, I t e m  D.12) 

The DES i n c o r r e c t l y  s t a t e d  i n  Sec t i on  2.5.1 t h a t  t h e  dam would be r e g u l a t e d  t o  meet f l o w  
ments of  t h e  CRBRPsi te ;  i t  shou ld  have s t a t e d  t h a t  " shou ld  t h e  need a r i s e  f o r  any r e g u l a  
Me l ton  H i l l  Dam which would r e s u l t  i n  l o n g  p e r i o d s  o f  z e r o  re lease ,  t h e  o p e r a t i o n  ( o f  CRB 
would be coo rd ina ted  t o  meet f l o w  requ i remen ts  a t  t h e  CRBRP s i t e "  (see PMC comment 1, p.  
Extended p e r i o d s  of  ze ro  f l o w  i n  t h e  p a s t ,  s p e c i f i c a l l y  29 and 11 days, were employed t o  
t h e  c o n t r o l  o f  Euras ian wa te r  m i l f o i l .  I n  t h e  f u t u r e ,  wa te r  l e v e l  management and supplem 
h e r b i c i d e  a p p l i c a t i o n  w i l l  be used. The a p p l i c a n t  has n o t  i d e n t i f i e d  t h e  h e r b i c i d e s  t o  b  
b u t  t h e y  would be EPA approved and would be a p p l i e d  acco rd ing  t o  t h e  Federa l  I n s e c t i c i d e ,  
c i d e  and Roden t i c i de  A c t  (Van N o r t ,  14 Apr 1976).  

11.2.13 1953 Tornado (BN, A-86; OR, A-40, I t e m  D. 14) 

Based on i n f o r m a t i o n  compi led by t h e  fo rmer  s t a t e  c l i m a t o l o g i s t ,  tornadoes were r e p o r t e d  
Anderson and Knox c o u n t i e s  a t  app rox ima te l y  3:15 a.m. on May 2, 1953 (Va iksnoras ,  1971) .  
s t a f f  does n o t  u s u a l l y  l i s t  s p e c i f i c  to rnadoes t h a t  occu r red  w i t h i n  t h e  s i t e  r e g i o n ,  b u t  
i n d i c a t e s  t h e  f requency o f  tornadoes which have occu r red .  Our da ta  base has been expande 
i n c l u d e  a l l  tornadoes t h a t  occu r red  between 1953 and 1974 w i t h i n  a  10,000 square m i l e  a r e  
round ing  t h e  s i t e .  

11.2.14 Chi /Q Values (OR, A-40, I t e m  D.15) 

The s t a f f  does n o t  a t t emp t  t o  d u p l i c a t e  t h e  X / Q  va lues which t h e  a p p l i c a n t  p r o v i d e s .  Rat 
pe r fo rm an independent a n a l y s i s ,  as d e s c r i b e d  i n  FES S e c t i o n  6 .1 .3 .  I n  o u r  a n a l y s i s  we u  
m e t e o r o l o g i c a l  d a t a  gathered between June 1974 and May 1975 and our  va lues were h i g h e r  by 
o f  about  20 than  those  r e p o r t e d  i n  t h e  a p p l i c a n t ' s  ER (Tab le  2.6-44).  

11.2.15 Frequency o f  Heavy Fog (OR, A-40, I t en i  D. 16) 

The numer ica l  v a l u e  l i s t e d  i n  S e c t i o n  2.6 f o r  heavy f o g  was i n  e r r o r .  Heavy f o g  occu rs  a  
Weather Se rv i ce  o f f i c e  (abou t  10 m i l e s  n o r t h e a s t )  an average o f  34 days p e r  y e a r  (USDC, E  
menta l  Data Se rv i ce ,  Loca l  C l i m a t o l o g i c a l  Data f o r  Oak Ridge, Tennessee, Annual Summary, 
Expect ing  a  s l i g h t l y  h i g h e r  f requency a t  t h e  s i t e  would be c o r r e c t  due t o  i t s  l o c a t i o n  on 
r i v e r .  

11.2.16 Unfavorab le  Meteoro logy (NRDC, A-52) 

H o l z w o r t h ' s  da ta  i n d i c a t e  t h a t  e a s t e r n  Tennessee i s  a  r e g i o n  o f  t h e  U.S. i n  wh ich  atmosph 
d i s p e r s i o n  c o n d i t i o n s  a r e  n o t  so f a v o r a b l e  as i n  some o t h e r  r e g i o n s  o f  t he  c o u n t r y .  The 
f o r  t h i s  r e f e r e n c e  con ta ined  i n  t h e  a p p l i c a n t ' s  Env i ronmenta l  Repor t  i s  "M ix ing  He igh ts ,  
Speeds, and P o t e n t i a l  f o r  Urban A i r  P o l l u t i o n  Throughout t h e  Cont iguous U n i t e d  Sta tes , "  A  
by G .  C .  Ho lzwor th .  I n  t h i s  p u b l i c a t i o n ,  Ho l zwor th  s t a t e s  i n  h i s  i n t r o d u c t i o n  t h a t ,  conc. 
t h e  r e p o r t ' s  data ,  " t hese  u p p e r - a i r  d a t a  p r o v i d e  o n l y  very  genera l  i n d i c a t i o n s  of  r e a l  d i  
and t r a n s p o r t  p a t t e r n s  i n  t h e  urban boundary l a y e r . "  Fo r  example, t h e  s i z e  of  t h e  two po 
sources he cons ide rs  a r e  c i t i e s  10 and 100 k i l o m e t e r s  across  (100 and 10,000 square l t i l on l  
r e s p e c t i v e l y ) .  Even t h e  s m a l l e r  o f  t hese  two sources i s  l a r g e r  t han  t h e  e n t i r e  area w i t h  
low p o p u l a t i o n  zone a t  most n u c l e a r  power p l a n t s .  To c h a r a c t e r i z e  d i s p e r s i o n  c o n d i t i o n s  
smal l  areas (such as a  n u c l e a r  power p l a n t  s i t e ) ,  more d e t a i l e d  l o c a l  i n v e s t i g a t i o n s  must 
as suggested by I i o l zwor th .  A  n ~ e t e o r o l o g i c a l  program, such as recommended by Regu la to ry  G 
1.23, can c o l l e c t  t h e  more d e t a i l e d  d a t a  needed f o r  such an e v a l u a t i o n .  
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The s t a f f  agrees t h a t  t h e  atmospheric dispersion a t  the Clinch River s i t e ,  averaged f o r  periods 
g r e a t e r  than e i g h t  hours, i s  l e s s  favorable than t h a t  a t  most nuclear power p lan t  s i t e s  NRC has 
previously evaluated. However, based on f i e l d  t e s t s  performed o n s i t e ,  due t o  meandering of a 
plume under low wind speeds and s t a b l e  atmospheric condi t ions ,  t h i s  s ta tement  may not  be t r u e  t o  
descr ibe  atmospheric d i spers ion  f o r  time periods of one or  two hours. An evaluat ion of t h i s  w i l l  
be provided in our Safe ty  Evaluation Report f o r  t h e  Clinch River s i t e .  

X / Q  values can be represented by an i n f i n i t e  number of combinations of atmospheric s t a b i l i t y  
c l a s s e s  and wind speeds. For ease of reference,  we usual ly r e l a t e  the X / Q  values t h a t  a r e  not 
exceeded 95% of the time t o  Pasqui l l  Type F and an associated wind speed. X / Q  values t h a t  a r e  
not exceeded 95% of the  time a r e  used f o r  conservatism in s a f e t y  reviews, whereas values not 
exceeded 50% of t h e  time a r e  normally used in the environmental assessments. 

Poor atmospheric dispersion condit ions in  themselves do not  necessar i ly  lead t o  t h e  conclusion 
t h a t  an a l t e r n a t i v e  s i t e  should be chosen s ince  they a r e  simply one of the  f a c t o r s  used in the 
radiological  dose assessments of r a d i o a c t i v i t y  re leases  under both normal operat ing and postu- 
l a ted  accident  condit ions.  The radioact ive waste systems in a nuclear  p lan t  can be designed t o  
l i m i t  rad ioac t ive  e f f l u e n t s  so  t h a t  the  resu l t ing  doses a r e  acceptable  a t  v i r t u a l l y  any s i t e .  
Dispersion condit ions a t  the  Clinch River s i t e  a r e  comparable t o  those a t  the  Watts Bar, Sequoyah 
and Bel lefonte s i t e s ,  a l s o  in  eas te rn  Tennessee, f o r  which the  NRC has issued construct ion per- 
mits .  The s t a f f  assessments of doses f o r  the  C R B R P  ind ica te  t h a t  they would be acceptable  (Sec- 
t i o n s  5.7 and 7 . 1 ) .  

Meteorological condit ions a t  a l t e r n a t i v e  s i t e s  a r e  considered in Section 9 . 2 .  

11.2.17 Air Qual i ty  ( B N ,  A-86) 

Semiannual summaries of a i r  q u a l i t y  a t  Oak Ridge, Clinton,  and Harriman a r e  a v a i l a b l e  from the  Air  
Pol lut ion Control Meteorologist ,  Tennessee Department of Public Heal th,  Nashvil le .  The o f f i c e  
a l s o  provides emissions data  f o r  po l lu t ion  sources in  the  s i t e  v i c i n i t y .  

11.2.18 T e r r e s t r i a l  Ecology (BN, A-87; TN, A-102; ERDA, A-13) 

The s t a f f  bel ieves the terms "biology" and "ecology" a r e  used properly in  the  s tatement .  Exten- 
s i v e  knowledge i s  needed about the biological  components making up an ecosystem in order  t o  under- 
s tand the c r i t i c a l  elements t o  be impacted. The acreage and locat ion of each comniunity type and 
p lan t  s p e c i e s ,  along with t h e i r  r e l a t i v e  importance, a r e  discussed in ER, Sec 2 .7 .1 .  Edge e f f e c t s  
and ecotones a r e  r e l a t i v e l y  unimportant, s ince  the pro jec t  would c r e a t e  very l i t t l e  new edge and 
would have no important impact on any ecotone. 

Natural a reas  a re  defined t o  be "any near-climax community eco log ica l ly  unusual in terms of 
ex ten t  o r  occurrence" (ER, Sec 2 . 7 . 1 . 3 . 3 ) .  Maps showing those areas  were made f o r  use by con- 
s t r u c t i o n  personnel t o  ensure minimal dis turbances.  

The s i t e  i s  typical  of abandoned farmland in the  area as pointed out  in  the s ta tement ,  Far from 
being "undisturbed",  the  s i t e  has been managed f o r  the  production of f o r e s t  products. The s i t e  i s  
not unique s ince  t h e r e  a r e  thousands of s imi la r  acres  on the Oak Ridge Reservation. 

Habitat  types and t h e i r  ' importance f o r  w i l d l i f e  a r e  discussed extensively in the  E R  (Sec 2.7.1.4 
and 2.7.1 . 6 ) ,  including the r e l a t i v e  abundance and importance of hab i ta t  t y p e s ,  unusual occur- 
rences of mammals, cave l o c a t i o n s ,  l i s t s  of fauna observed and p o t e n t i a l l y  occurring on the  s i t e ,  
a n d  h a b i t a t  qua1 i t y .  

Plant spec ies  t o  be expected f o r  land undergoing secondary succession in Eastern Tennessee d i f f e r  
depending on the  number of years  s ince  the  land was allowed t o  r e v e r t  t o  natural  succession.  
Generally, t h e r e  a r e  annual and perennial herbs and grasses  during the f i r s t  several y e a r s ,  f o l -  
lowed by a 10- t o  60-year period when pine t r e e s  become es tab l i shed  and dominate. F i n a l l y ,  hard- 
wood t r e e s  become dominant. The hardwoods present  depend on s lope-aspect ,  e l e v a t i o n ,  and sometimes 
so i l  type. The E R  has a good descr ip t ion  of the species  present  in  the various communities. The 
FES contains  information s u f f i c i e n t  t o  assess  impacts, which a r e  expected t o  be very small .  

Misspellings of the s c i e n t i f i c  names of black snake roo t  and Carey's Sax i f rage  noted by the  
Tennessee Department of Conservation have been corrected in  Section 2 .7 .1 .1 .  As indicated in  the  
comment, they a r e  on the Smithsonian I n s t i t u t i o n ' s  l i s t  of endangered spec ies .  

Section 2.7.1.2.1 has been changed, showing deer population a t  the s i t e  t o  be one per 600 acres  
and hi gher .  



The d i s c u s s i o n  o f  t h r e a t e n e d  spec ies  o f  mammals i n  S e c t i o n  2.7.1.2.1 has been updated.  
mammals i s  g i v e n  i n  t h e  ER w i t h  i n f o r m a t i o n  on ranges o f  r a r e  spec ies ,  unusua l  o c c u r r e r  
h a b i t a t  p r e f e r e n c e s  o f  m a j o r  spec ies .  

Severa l  smal l  caves on t h e  n o r t h  s l ope  o f  Ches tnu t  Ridge a r e  ment ioned i n  t h e  ER (Sec i 

"The August 1974 cave search  and m i s t  n e t t i n g  f o r  b a t s  was conducted by a  n a t i o n a l l y  r e  
b a t  e x p e r t .  Caves on t h e  s i t e  l a c k  permanent r u n n i n g  o r  s t a n d i n g  wa te r  and t e r m i n a t e  i 
h o l e s  on Chestnut  Ridge. The l a r g e s t  caves a r e  24 meters  (78  f e e t )  and 42 me te rs  (137 
and were l a r g e  enough t o  s tand  c o m f o r t a b l y .  On ly  t h e  l a r g e r  con ta ined  a  reddened a rea  
p a s t  presence o f  500 t o  1,000 g r a y  b a t s  ( ~ ~ o t i s  g r i s e s c e n s ) ,  b u t  no ev idence o f  b a t  use 
t h e  p a s t  s e v e r a l  y e a r s .  T h i s  b a t  e x p e r t  cons ide red  t he  caves on t h e  CRBRP s i t e  t o  be u  
as b a t  b reed ing  o r  w i n t e r i n g  h a b i t a t .  The f a c t  t h a t  n e i t h e r  i n d i v i d u a l s  n o r  s i gns  o f  t 
o r  g ray  b a t s  were observed on t h e  CRBRP s i t e  i n d i c a t e s  t h a t  t hese  spec ies  a r e  n o t  r e s i d  
s i t e  o r  t h e  immediate a rea  and t hus  w i l l  n o t  be a d v e r s e l y  a f f e c t e d  by c o n s t r u c t i o n  o r  o  
o f  t h e  CRBRP. 

"The absence o f  b a t  i n d i v i d u a l s  o r  cave d ropp ings  and t h e  r e l a t i v e l y  smal l  caves on t h e  
i n d i c a t e  t h a t  t h e  s i t e  i s  n o t  good h a b i t a t  f o r  e i t h e r  t h e  g r a y  o r  I nd iana .  The t i m e  o f  
d u r i n g  wh ich  t h e  su rvey  was conducted has no e f f e c t  on cave s i z e  o r  on presence o r  abse 
d ropp ings  i n  caves; t h e r e f o r e ,  t h e  ER c o n c l u s i o n  t h a t  t h e  CRBRP s i t e  i s  n o t  i m p o r t a n t  f 
gered o r  t h r e a t e n e d  b a t s  i s  s t i l l  v a l i d . "  (Van No r t ,  27 Apr  1976, Enc 1, p .  4 . )  

The ER (Sec 2 .7 .1 .4 .2)  l i s t s  b i r d  spec ies ,  d i scusses  ranges o f  impor tance,  d i scusses  t h  
q u a l i t y  o f  t h e  s i t e  f o r  b i r d s ,  and no tes  any unusual  occur rences.  Water fowl  a r e  n o t  d i  
t h e  s ta temen t  because o f  t h e  v e r y  sma l l  impac t  t h e y  would s u s t a i n .  Few w a t e r f o w l  spec i  
found on t h e  s i t e .  Wood ducks ( ~ i x  sponsa) were t h e  most abundant w i t h  occas iona l  s i t i  
Canada geese ( ~ r a n t a  canadens is ) ,  American coo t s  ( ~ u l i c a  ams23icana) and v a r i o u s  spec ies  
None o f  t h e  w a t e r f o w l  spec ies  c i t e d  i s  cons ide red  r a r e  o r  t h rea tened .  The d i s c u s s i o n  o  
gered and t h r e a t e n e d  spec ies  has been updated ( p .  2 -14) .  

No r a r e  he rp to fauna  were found on t h e  s i t e .  The ER l i s t s  a l l  spec ies  observed and d i s c  
q u a l i t y  o f  . t h e  s i t e  as h a b i t a t  f o r  them. 

A  d i s c u s s i o n  o f  t e r r e s t r i a l  i n v e r t e b r a t e s  may be found i n  t h e  ER (Sec 2.7.1.4.4 and 2.7 

11.2.19 A q u a t i c  Eco logy  (BN, A-88; TN, A-30) 

The s t a f f ' s  o p i n i o n  i s  t h a t  S e c t i o n  2.7.2 i s  s u f f i c i e n t  f o r  assess ing  a q u a t i c  b i o l o g i c a  

Tab le  2.5 has been r e v i s e d  and now shows f o u r  a d d i t i o n a l  spec ies  o f  minnows (ER, T a b l e  : 
and -88 ) .  The a p p l i c a n t  s t a t e s  t h a t  t h e  r e c e n t  r e v i s i c r ~ s  i n c l u d e d  i n  t h e  r e f e r e n c e  i d e l  
spec ies  cap tu red  and found.  

11.2.20 S o c i a l  and Colnmunity C h a r a c t e r i s t i c s  (BN, A-88) 

The s t a f f ' s  o p i n i o n  i s  t h a t  niost o f  t h e  i t ems  c i t e d  i n  t h e  comment have been d i scussed  : 
c i e n t l y  i n  Chapters 2, 4,  and 5  t o  assess impacts .  S e c t i o n  6.1.6 adds a  s o c i o e c o n o ~ ~ i i c  I 

program. 

No ise  i s  d i scussed  i n  Sec t i ons  4 .5 .4 ,  5.1,  and 11.5.1 

A e s t h e t i c s  a r e  d iscussed i n  S e c t i o n s  4 .5 .3  and 5.1.  

11.2.21 M o b i l e  Homes i n  Oak Ridge (OR, A-40, I t e m  18) 

The Chapter  2  d i s c u s s i o n  o f  t h e  s i t e  and i t s  e n v i r o n s  i s  based upon t h e  c u r r e n t  s t a t u s  ( 

e lements cons ide red .  S p e c u l a t i n g  on t h e  outcome o f  s t u d i e s  i n  p rog ress  i s  i l o t  i n c l u d e d ;  
renioval o f  t h e   nob bile home r e s t r i c t i o n  p r o b a b l y  would r e s u l - t  i n  an i n c r e a s e  of c o n s t r u c l  
workers r e s i d i n g  i n  t h e  c i t y .  

11.2.22 Overcrowding i n  Oalc Ridge Schoo ls  (OR, A-40, I t e m  19)  

S e c t i o n  2 .8 ,  as r e v i s e d ,  i s  c o n s i s t e n t  w i t h  S e c t i o n  4.5.3.  



s t  of 
and 

zed 
lk 

deep 
a t i n g  
tin 
l r t an t  
d i  ana 
o the  
ion 

f  bat 
dan- 

i t a t  
ed in 
r e  
f  
ucks . 
an- 

the  

a c t s .  

11.2.23 Personal Property Tax (OR, A-40, Item 20) 

Changes in  t h e  s tatement  have been made in response t o  the  narrower d e f i n i t i o n  of personal prop- 
e r t y  t axes .  

11.2.24 Higher Costs f o r  Low Income Cit izens (ECNP, A-45, Item 1 )  

The cons t ruc t ion  of C R B R P  would r e s u l t  i n  a  l a rge  in f lux  of people who would demand public  and 
p r i v a t e  se rv ices .  In ru ra l  a reas  where supply f o r  se rv ices  i s  l imi ted  a  r i s e  in p r ice  could 
occur .  

The s t a f f ' s  eva lua t ion  summarized in Sect ion 4.5 recommends t h a t  t h e  app l ican t  perform a  c o s t /  
b e n e f i t  ana lys i s  t o  determine t h e  need f o r  in - l i eu-of - tax  payments. These payments should o f f s e t  
increased cos t s  f o r  providing public  se rv ices  t o  C R B R P  employees. I f  t h i s  occurs ,  then individual  
property taxes would not f inance increased public  se rv ices .  The s t a f f  has f u r t h e r  recommended a  
monitoring program in Sect ion 6 .1 .6  in order t o  determine actual  impacts. 

However, p r iva te  goods and se rv ices  t h a t  take time t o  expand, such as  housing, would l i k e l y  r e s u l t  
in  higher p r ices  t o  a l l  consumers. These high pr ices  a re  a  p a r t i c u l a r  burden t o  the poor and a  
generous benef i t  t o  the  p r iva te  businessman. The s t a f f  notes t h a t  the  construct ion of a  major 
p ro jec t  such as  t h e  C R B R P  a f fords  local  employment which p a r t i a l l y  n e u t r a l i z e s  higher p r i c e s .  

All r e s i d e n t i a l  customers pay t h e  same r a t e s  f o r  e l e c t r i c i t y ,  although the poor may pay a  higher 
percentage of t h e i r  income f o r  i t .  

11.3 FACILITY DESCRIPTION 

11.3.1 Public Use of t h e  River (AR, A-5; DOI, A - 1 1 )  

The appl ican t  lnust exerc i se  t o t a l  control  over the  e n t i r e  exclusion a rea  described in Sect ion 3.1 
except port ions t raversed  by "passageways" such as the r i v e r  (ALAB-308, 1976). In an emergency 
t h e  app l ican t  must be ab le  t o  c l e a r  and c lose  the  segment of the r i v e r  within the  exclusion a rea .  
Otherwise, t h i s  segment would be open f o r  publ ic  use. Navigation, r e c r e a t i o n ,  and o ther  uses of ' 

the  r i v e r  and shore l ine  beyond t h e  exclusion area would not be a f f e c t e d .  

11.3.2 Reactor and Steam-Electr ic  System (ECNP, A-45, Iteni 2)  

Some addi t ional  d e s c r i p t i v e  mater ial  has been added t o  Sect ions 3.2 and 7 . 1 .  For a  Inore coniplete 
descr ip t ion  of t h e  e n t i r e  p l a n t ,  see the  a p p l i c a n t ' s  PSAR and ER. Information on i n i t i a l  and 
equi l ibr ium fuel  compositions was given in DES Appendix E, Sect ion 5 . 1 ,  which has been merged i n t o  
Sect ion 7 . 3  of the  FES. 

1 1 . 3 . 3  Breeding (NRDC, A-53) 

The s t a f f  statement in  DES Sect ion 3 .2  t o  the e f f e c t  t h a t  an ob jec t ive  of the LMFBR concept i s  t o  
breed more fuel than i s  used might have been misinterpreted as s e t t i n g  some c r i t e r i o n  f o r  the  
C R B R P .  The s t a f f  would not requ i re  t h a t  the  C R B R  breeding r a t i o  be above any given f i g u r e .  C R B R  
i s  expected t o  demonstrate the  breeding po ten t ia l  inherent  in  the  L M F B R  concept in the  following 
manner: The c ross  sec t ions  s i g n i f i c a n t  t o  breeding would be v e r i f i e d  through experience with the  
C R B R P ,  and these  c ross  sec t ions  would then be used t o  c a l c u l a t e  the d i f f e r e n t  breeding r a t i o s  of 
comniercial f a s t  r e a c t o r s .  This procedure has been car r ied  out ]many times before on operat ing f a s t  
r e a c t o r s ,  EBR-I, EBR-11, Dounreay, e t c . ,  none of which were designed f o r  a  s p e c i f i c  breeding r a t i o  
and t h e  r e s u l t s  have always indicated t h a t  the  co~iiposition of l a rge  s c a l e  co~iimercial reactors  w i l l  
be such t h a t  t h e i r  breeding r a t i o s  would be acceptable .  With a  projected breeding r a t i o  of 1 . 2 ,  
the  C R B R P  would be a  f u r t h e r  demonstration of t h i s  procedure, b u t  with the  added r e s t r i c t i o n s  of 
l i c e n s a b i l i t y  and u t i l i t y  p a r t i c i p a t i o n ,  and on a  l a rger  s c a l e  than previous U.S. experiments. 

Other th ings  being equa l ,  the  breeding r a t i o  i s  increased by increasing the  amount of U-238 in 
the core.  Since the  l a r g e r  r e a c t o r s  requ i re  lower enrichment f u e l s ,  t h e i r  breeding r a t i o s  nor- 
mally increase accordingly.  The increase in U-238 content  has a  favorable  e f f e c t  on the  Doppler 
c o e f f i c i e n t ,  b u t  i s  accompanied by an unfavorable e f f e c t  on the  sodium void c o e f f i c i e n t .  New data  
on c ross  sec t ions  have been generated and new opt imizat ions of the  basic  t h r e e  parameters (Doppler 
c o e f f i c i e n t ,  sodiuni c o e f f i c i e n t ,  and breeding r a t i o )  have been proposed. The concept t h a t  com- 
nierical s i z e  LMFBR's can be b u i l t  with s a f e t y  and wi-th an adequate breeding r a t i o  s t i l l  appears t o  
be tenab le .  I t  should a l s o  be noted t h a t  the  breeding r a t i o  i s  s e n s i t i v e  t o  the  fuel  cladding 
th ickness .  I f  experience under actual  operat ing condit ions in FFTF and C R B R  ind ica te  t h a t  t h i s  
thickness  can be reduced, the  breeding r a t i o  would be f u r t h e r  improved. 



11.3.4 Water Use a t  Maximum Power (TN, A-26) 

Maximum wa te r  use would occu r  i n  t h e  summer w i t h  a  15.1 c f s  (6800 gpm) makeup need, o f  
9.3 c f s  (4200 gpm) would  be consumed and 5 .8  c f s  (2600 gpm) would be d i scha rged  t o  t he  
a p p l i c a n t  p lans  f u l l  l o a d  o p e r a t i o n  60% o f  t h e  y e a r  (Van N o r t ,  Apr 14, 1976, Enc losure  

11.3.5 Design Parameters o f  Heat  D i s s i p a t i o n  System (PMC, A-95, I t e m  5)  

Sec t i ons  3.3 and 3.4 have been r e v i s e d  t o  r e f l e c t  r e v i s i o n s  i n  t h e  hea t  d i s s i p a t i o n  sy 
have r e s u l t e d  f rom the  p r o j e c t ' s  cho i ce  o f  t u r b i n e  gene ra to r .  

11.3.6 I n t a k e  and Discharge Loca t i ons  (AR, p. A-6) 

F igu res  3.8, 3.12 and 3.14 have been r e v i s e d  i n  accordance w i t h  t h e  P r o j e c t ' s  r e v i s e d  
a p p l i c a t i o n  t o  t h e  Corps of  Eng ineers  (Ca f fey ;  J u l y  8, 1976).  Both  t h e  i n t a k e  and d i s '  
s t r u c t u r e s  a r e  recessed i n t o  t h e  r i v e r  bank t o  a v o i d  o b s t r u c t i n g  n a v i g a t i o n .  

11.3.7 Impingement Losses (TN, A-26) 

The s t a f f ' s  assessment i s  t h a t  impingement l osses  would n o t  be a  problem ( S e c t i o n  5.3. 
upon p resen t  i n t a k e  p lans.  I f  impingement l osses  become s i g n i f i c a n t ,  t h e  a p p l i c a n t  wo~ 
r e q u i r e d  t o  r e p o r t  any such i n c i d e n t .  M i t i g a t i n g  a c t i o n s  a r e  p o s s i b l e  and t h e  a p p l i c a ~  
r e q u i r e d  t o  make those  necessary.  Leaves, f o r  example, can be removed and added t o  thc 
w i t h  no ill e f f e c t .  

11.3.8 Use o f  Appendix I C r i t e r i a  (EPA, A-17, 18; TN, A-25) 

The CRBRP i s  l i c e n s a b l e  under t h e  c o n d i t i o n s  o f  10 CFR P a r t  50 and s a t i s f i e s  t h e  r e q u i t  
Paragraph 50.34a (Des ign o b j e c t i v e s  f o r  equipment t o  c o n t r o l  r e l eases  o f  r a d i o a c t i v e  m i  
e f f l u e n t s  - n u c l e a r  power r e a c t o r s ) .  There fore ,  t h e  use o f  t h e  te rm "as low as i s  rear 
ach ievab le "  i s  a p p r o p r i a t e  f o r  i d e n t i f y i n g  t h e  des ign  o b j e c t i v e s ,  and t h e  means t o  be c 
f o r  c o n t r o l l i n g  re leases  o f  r a d i o a c t i v e  m a t e r i a l  i n  e f f l u e n t s  t o  u n r e s t r i c t e d  areas dur 
o p e r a t i o n  o f  t h e  CRBRP. 

Appendix I o f  10 CFR P a r t  50 p r o v i d e s  q u a n t i t a t i v e  s i g n i f i c a n c e  t o  t h e  meaning o f  "as 1  
reasonab ly  ach ievab le "  (ALARA) conce rn ing  re leases  o f  r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  ; 
e f f l u e n t s  f r om l i g h t - w a t e r - c o o l e d  n u c l e a r  power r e a c t o r s .  We cons ide r  t h e  numer ica l  de 
t i v e s  o f  Appendix I t o  be a p p l i c a b l e  t o  any n u c l e a r  power r e a c t o r  rega rd less  o f  t ype  ( I  
LMFBR). The re fo re ,  i n  l i e u  o f  Fede ra l  Regu la t i ons  q u a n t i t a t i v e l y  d e f i n i n g  ALARA f o r  LF 
have used t h e  numer ica l  guidance p r o v i d e d  by  Appendix I as an a i d  i n  de te rm in ing  con fo r  
50.34a f o r  LMFBRs. The precedent  o f  assumed a p p l i c a b i l i t y  o f  t h e  requ i rements  o f  Apper 
o t h e r  t han  l i g h t - w a t e r - c o o l e d  n u c l e a r  power r e a c t o r s  has been e s t a b l i s h e d  i n  t h e  case c 
e.g. ,  SER f o r  t he  Summit Power S t a t i o n ,  U n i t  Nos. 1  and 2, i s sued  January 1975. A t  pre 
Coli~niission has no p lans  t o  deve lop numer ica l  gu ides,  s i m i l a r  t o  those i n  Appendix I, f c  
(See 11.7 .4  f o r  o u r  response on t h e  use o f  10 CFR P a r t  100 . j  

11 .3 .9  NRC's Release Es t ima tes  More Conse rva t i ve  t han  E R  (PMC, A-94, I t e m  3.F4) 

The s t a f f ' s  e v a l u a t i o n  o f  t h e  re leases  o f  r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  and gaseous e  
r e s u l t e d  i n  e s t i m a t e s  h i g h e r  t han  those  o f  t h e  a p p l i c a n t ' s  because o f  d i f f e r e n c e s  i n  t h  
parameters used i n  e s t i m a t i n g  re leases  f rom t h e  p l a n t .  The d i f f e r e n c e s  a r e  d i scussed  i 
3.5.1 .4  and 3 .5 .2 .6  and a re  j u s t i f i e d  due t o  a  l a c k  o f  o p e r a t i n g  da ta  and exper ience wi 

11.3.10 L i q u i d  Radwaste D i l u t i o n  F low (TN, A-26) 

The s t a f f  does n o t  c o n s i d e r  radwaste d i l u t i o n  as a  method o f  waste t r ea tmen t .  Evapora t  
d e m i n e r a l i z a t i o n  a r e  t h e  b e s t  a v a i l a b l e  t r ea tmen ts .  L i q u i d  radwaste re leases  a re  n o t  r 
t o  conform t o  P.L. 92-500 (BAT)* b u t  t h e  radwaste management systems must be capab le  o f  
t h e  "as l ow  as i s  reasonab ly  ach ievab le "  c r i t e r i a  o f  10 CFR P a r t  50.34a. I n  a d d i t i o n ,  
must be capab le  o f  m a i n t a i n i n g  r e l e a s e  c o n c e n t r a t i o n s  t o  u n r e s t r i c t e d  areas below t h e  1  
s p e c i f i e d  i n  Appendix B  o f  10 CFR P a r t  20. D i l u t i o n  i s  n o t  used i n  p l a c e  o f  b e s t  t r e a t  
e i t h e r  r a d i o a c t i v e  o r  n o n r a d i o a c t i v e  m a t e r i a l s .  Evapo ra t i on  and demineral  i z a t i o n  a r e  b  
a b l e  t r ea tmen ts .  

T r a i n  v .  Co lorado PIRG U.S. -- ; ( S l i p  Op in ion  No. 74-1270 (June 1 ,  1 9 7 6 ) ) .  



11.3.11 F i l t e r  o r  Evapo ra to r  M a l f u n c t i o n s  (TN, A-26) 

The l i q u i d  r a d i o a c t i v e  waste subsystems a r e  i n te rconnec ted  f o r  o p e r a t i n g  f l e x i b i l i t y .  The s t a f f ' s  
source t e r n  model used t o  c a l c u l a t e  t h e  expected re leases  o f  r a d i o a c t i v e  m a t e r i a l  i n  l i q u i d  and 
gaseous e f f l u e n t s  f o r  t h e  FES i n c l u d e s  ad jus tment  f a c t o r s  t o  account  f o r  a n t i c i p a t e d  o p e r a t i o n a l  
occur rences such as equipment m a l f u n c t i o n  and o p e r a t o r  e r r o r .  

11.3.12 Decay Time i n  L o w - A c t i v i t y  System (PMC, A-95, I t e m  6 )  

I n  S e c t i o n  11.2.1 o f  t h e  PSAR, t h e  a p p l i c a n t  s t a t e s  t h a t  t h e  10-day decay assumption i s  connected 
t o  spare  p a r t s  a v a i l a b i l i t y .  S ince t h e  ma jo r  i n p u t  t o  t h e  L o w - A c t i v i t y  System i s  f r om sodium 
sample chemical  a n a l y s i s ,  sodium s p i l l s  and cleanup d u r i n g  normal o p e r a t i o n  o f  t h e  p l a n t ,  t h e  
i n p u t  t o  t h e  LAS i s  u n r e l a t e d  t o  spare  p a r t s  a v a i l a b i l i t y .  The s t a f f  b e l i e v e s  t h a t  2  days decay 
f o r  LAS waste i s  more r e a l i s t i c  due t o  t h e  n a t u r e  o f  t h e  i n p u t  and t h e  d e s i r a b i l i t y  o f  prompt 
d i s p o s i t i o n  o f  such waste.  

11.3.13 Chemicals i n  Low A c t i v i t y  System (TN, A-26) 

Wastes processed by t h e  Low A c t i v i t y  System would be low i n  volume and c o n t a i n  m isce l l aneous  t r a c e  
chemica ls ,  l ow  t o t a l  d i s s o l v e d  s o l i d s ,  and r e l a t i v e l y  h i g h  COD and BOD: The t r e a t m e n t  sequence o f  
f i l t r a t i o n ,  e v a p o r a t i o n  and d e m i n e r a l i z a t i o n  f o r  r a d i o n u c l i d e  removal a l s o  wou ld  be f u l l y  e f f e c -  
t i v e  f o r  removal of  t r a c e  i n o r g a n i c  chemica ls ,  t o t a l  d i s s o l v e d  s o l i d s ,  COD and BOD. T o t a l  sus- 
pended s o l i d s  l i m i t a t i o n s  and pH requ i remen ts  have been i n c o r p o r a t e d  i n  t h e  NPDES p e r m i t  (Appendix 
H, P.  9 ) .  

11.3.14 B a r r i e r s  t o  T r i t i u m  Releases (EPA, A-18) 

I n  c o n j u n c t i o n  w i t h  a  survey of  t h e  l i t e r a t u r e  concern ing c o l d  t r a p  removal e f f i c i e n c i e s  i n  
l i q u i d  sodium systems, t h e  s t a f f  eva lua ted  and concur red w i t h  t h e  d i s t r i b u t i o n  o f  r a d i o n u c l i d e s  i n  
t h e  p r i m a r y  and i n t e r m e d i a t e  (H-3) c o l d  t r a p s  presented i n  PSAR Tab le  11.1.9.  However, c o l d  t r a p s  
a r e  n o t  t h e  o n l y  e f f e c t i v e  b a r r i e r  a g a i n s t  t h e  r e l e a s e  o f  t h e  t r i t i u m  produced by t h e  CRBRP reac -  
t o r .  The C e l l  Atomsphere Process ing System (CAPS) w i l l  c o l l e c t  and process t h r o u g h  a  t r i t i u m  
o x i d i z e r  t h e  t r i t i u m  t h a t  may d i f f u s e  i n t o  t h e  c e l l s  hous ing t h e  r e a c t o r ,  Pr imary  Heat T r a n s f e r  
System (PHTS), PHTS pumps, and r e a c t o r  o v e r f l o w  vesse l .  The CAPS t r i t i a t e d  wa te r  w i l l  be s e n t  t o  
t h e  s o l i d  waste system f o r  s o l i d i f i c a t i o n  and even tua l  o f f s i t e  sh ipment  t o  a  l i c e n s e d  b u r i a l  s i t e .  

11.3.15 Chemicals i n  Condensate-Feedwater System (TN, A-26) 

Fo r  c o r r o s i o n  c o n t r o l ,  t h e  c h e m i s t r y  o f  steam-water system i s  c o n t r o l l e d  by d e m i n e r a l i z a t i o n  o f  
t h e  condensate f r om t h e  condenser h o t w e l l .  The 1  gpm b leed  f rom t h e  condensate and feedwater  
system w i l l  c o n t a i n  o n l y  t r a c e  q u a n t i t i e s  o f  chemica ls  i n  a d d i t i o n  t o  t h e  sma l l  q u a n t i t y  o f  
tr i  t i um.  

11.3.16 A c t i v i t y  i n  t h e  C o o l i n g  Water I n t a k e  (TN, A-25) 

One o f  t h e  purposes o f  t h e  FES i s  t o  assess t h e  r a d i o l o g i c a l  impact  o f  t h e  proposed o p e r a t i o n  o f  
t h e  p l a n t .  T h i s  impact  assessment i s  per formed i ndependen t l y  o f  e x i s t i n g  background l e v e l s  o f  
r a d i a t i o n  wh ich a r e  u s e f u l  o n l y  f o r  e s t a b l i s h i n g  b a s e l i n e  a c t i v i t y  f o r  comparison w i t h  l e v e l s  
measured a f t e r  t h e  s t a r t  o f  commercial o p e r a t i o n .  

11.3.17 B o t t l i n g  t h e  Noble Gases (NRDC, A-53, 54) 

Concerning t h e  d i s p o s i t i o n  o f  processed n o b l e  gases f rom t h e  Rad ioac t i ve  Argon Process ing System 
(RAPS), t h e  s t a f f  be1 i e v e s  t h a t  p e r i o d i c  o n s i t e  re leases  under  c o n t r o l  l e d  c o n d i t i o n s  p r e s e n t  a  
l ower  r i s k  t o  p u b l i c  h e a l t h  and s a f e t y  t han  b o t t l i n g  and subsequent o f f s i t e  shipment t o  a  l i c e n s e d  
b u r i a l  f a c i l i t y  w i t h  t h e  a t t e n d a n t  r i s k  o f  a c c i d e n t a l  u n c o n t r o l l e d  r e l e a s e .  

Regarding t h e  a p p l i c a b i l i t y  o f  t h e  des ign  o b j e c t i v e s  o f  Appendix I o f  10 CFR P a r t  50 t o  e v a l u a t i o n  
o f  t h e  CRBRP radwaste  systems, see response t o  EPA (11 .3 .8 ) .  

11.3.18 E f f l u e n t  From C e l l  A i r  P rocess ing  System (ERDA, A-13) 

The e f f l u e n t  r e l e a s e  r a t e  f r om t h e  CAPS w i l l  range f rom 0  t o  72 scfm 

11.3.19 Radwaste Treatment S i m i l a r i t i e s  t o  Other  Reactor  Types (DH, A-101 ) 

A l t hough  t h e  LMFBR may appear t o  be s i g n i f i c a n t l y  d i f f e r e n t  f r om o t h e r  r e a c t o r  t ypes  ( l i g h t  wa te r  
r e a c t o r s ,  h i g h  temperature  gas r e a c t o r s ) ,  i t  i s  a  f i s s i o n  r e a c t o r  and t h e  b a s i c  mechanism f o r  



produc ing  energy i s  t h e  same f o r  a l l  f i s s i o n  r e a c t o r s .  A l l  f i s s i o n  r e a c t o r s  generate  f i s  
products  and neu t ron  a c t i v a t i o n  products  a l t hough  r a d i o n u c l i d e  d i s t r i b u t i o n s  i n  t h e  r e a c t  
and p r imary  c o o l a n t  may v a r y  f rom r e a c t o r  t y p e  t o  r e a c t o r  type.  Small q u a n t i t i e s - o f  thes,  
n u c l i d e s  w i l l  e n t e r  t h e  l i q u i d  and gaseous waste streams through var ious f lowpaths and l e t  
pathways. For  a1 1  p r a c t i c a l  purposes, t h e  r a d i o n u c l i d e  d i s t r i b u t i o n s  possess s i m i l a r  phy! 
chemical  p r o p e r t i e s  when sub jec ted  t o  s tandard methods o f  waste t reatment .  The methods u: 
process these waste streams, namely evaporat ion,  f i l t r a t i o n ,  demine ra l i za t i on ,  and adsorp. 
s i m i l a r  rega rd less  o f  r e a c t o r  type. 

11.3.20 D i s p o s i t i o n  o f  Sodium-bearing Wastes (EPA, A-17, 18) 

Sec t i on  11.5.3 o f  t h e  PSAR descr ibes a  conceptua l  sequence f o r  c o l d  t r a p  removal and packr 
I n  Sec t i on  3.5.3 o f  t h e  DES, the  s t a f f  es t ima tes  t h a t  approx imate ly  240 f t3 o f  sodium bear 
waste c o n t a i n i n g  2 .3  x  l o 4  C i  o f  a c t i v i t y  would be shipped o f f s i t e  annua l l y  due t o  the  abc 
ope ra t i on .  

There a r e  v a r i o u s  a l t e r n a t i v e s  t o  be cons idered r e g a r d i n g  t h e  d i s p o s i t i o n  o f  sodium b e a r i n  
and t h e  a p p l i c a n t  has committed t o  procedures which w i l l  n o t  r e s u l t  i n  any unacceptab le  en 
mental  impact.  Should t h e  a p p l i c a n t  d e v i a t e  s i g n i f i c a n t l y  f rom the  conceptual  sequence de 
i n  t h e  PSAR, t h e  s t a f f  w i l l  reassess the  source term presented i n  Sect ion 3 .5 .  

The a p p l i c a n t  s t a t e s  t h a t  FFTF r e l a t e d  research and development e f f o r t s  concern ing the  pac 
t r a n s p o r t i n g ,  and d i s p o s i t i o n  o f  sodium bear ing  wastes w i l l  be a p p l i e d  t o  the  C l i n c h  R i v e r  
j e c t .  T h i s  approach i s  e n t i r e l y  reasonable c o n s i d e r i n g  the  n a t u r e  o f  t he  p r o j e c t  as a  dem 
t i o n  f a c i l i t y .  

11.3.21 C o n t r a d i c t i o n  on Page 3-18 (TN, A-25) 

Paragraph 4  on page 3-18 has been c o r r e c t e d  by s u b s t i t u t i n g  the  word " s t a f f "  f o r  " a p p l i c a n  
t h e  f o u r t h  sentence. 

11.3.22 Sodium N i t r a t e  Waste (TN, A-26) 

No d i s c e r n i b l e  impact  on water  q u a l i t y  i s  expected from o n s i t e  process ing o f  waste sodium r, 
i f  i t  occurs.  The r e s u l t i n g  sodium n i t r a t e  would be concent ra ted as s o l i d  radwaste and t r r  
f e r r e d  t o  a  l i c e n s e d  b u r i a l  ground. The d i s t i l l a t e  f rom the  concen t ra t i on  o f  t he  sod iu~n  n i  
s o l u t i o n  would be demine ra l i zed  and reused i n  t h e  p l a n t .  

11.3.23 Rad ioac t i ve  Waste Shipments (TN, A-25) 

Environmental  Repor t  Sec t i on  5.3 s t a t e s  t h a t  app rox ima te l y  140 55-ga l lon drums o f  s o l i d i f i e  
l i q u i d  wastes, 182 drums o f  non-compactable s o l i d s  and 6 drums o f  m e t a l l i c  sodium w i l l  be s  
from the  CRBRP t o  s t a t e  and/or NRC-licensed d i sposa l  s i t e s  each yea r .  S p e c i f i c  d i sposa l  s i  
have n o t  been i d e n t i f i e d  t o  date ;  hence t h e  r o u t e s  t o  be used a r e  n o t  es tab l i shed .  Transpo 
o f  s o l i d  r a d i o a c t i v e  wastes f rom a r e a c t o r  t o  d i sposa l  s i t e s  has been discussed g e n e r i c a l l y  
l i g h t  water  r e a c t o r s  i n  AEC's WASH-1238 r e p o r t  e n t i t l e d ,  "Environmental  Survey o f  T ranspor t  
o f  Rad ioac t i ve  M a t e r i a l s  t o  and f rom Nuc lear  Power Plants,"  and ERDA's r e p o r t  ERDA-40 e n t i t  
"The Environmental  Impact o f  T r a n s p o r t a t i o n  o f  Nuc lear  M a t e r i a l s  i n  t he  LMFBR Program." Mu 
t h e  i n f o r m a t i o n  i n  these r e p o r t s  i s  a p p l i c a b l e  t o  t h e  t r a n s p o r t a t i o n  requ i rements  of t he  CR 

Estab l ishment  o f  radwaste shipment rou tes  w i l l  be coo rd ina ted  w i t h  the a p p r o p r i a t e  agencies 
the  S t a t e  o f  Tennessee and w i l l  be made i n  accordance w i t h  (DOT, NRC, e t c . )  r e g u l a t i o n s .  TI 
e x t e n t  p r a c t i c a b l e ,  rou tes  o f  shipments w i l l  be away from p o p u l a t i o n  cen te rs .  Sh ippers  of I 

a re  respons ib le  f o r  sa fe  t r a n s p o r t  and cleanup i n  event  o f  an acc iden t .  A l so  see Sec t i on  1' 

11.3.24 Radwaste Disposa l  S i t e  (EPA, A-17; TN, A-25, 26, 27) 

The d i sposa l  s i t e  o f  r a d i o a c t i v e  waste f rom t h e  CRBRP i s  n o t  known a t  t h e  p resen t  t ime, as - 

ca ted  i n  ER Sec t i on  5 .3 .  It w i l l  be on l a n d  owned by t h e  Federa l  o r  a  s t a t e  government. 

The term " l i c e n s e d  b u r i a l  s i t e "  r e f e r s  t o  any of s i x  commercial b u r i a l  s i t e s  which a r e  l i c e r  
r e c e i v e  and bu ry  l ow- leve l  r a d i o a c t i v e  s o l i d  waste. lYone o f  t he  s i x  s i t e s  i s  l o c a t e d  i n  the 
of Tennessee. The s i t e s  a r e  l o c a t e d  i n  R ich land,  Washington; Bea t t y ,  Nevada; Barnwel l ,  Sout 
Caro l i na ;  Morehead, Kentucky; S h e f f i e l d ,  I l l i n o i s ;  and West V a l l e y ,  New York. Packaging and 
t r a n s p o r t  o f  a l l  s o l i d  wastes w i l l  conform t o  NRC and DOT r e g u l a t i o n s .  

The s t a f f  has es t ima ted  t h e  env i ron~ i i en ta l  impact assoc ia ted  w i t h  a l l  waste management ope ra t  
i n c l u d i n g  a  Federa l  r e p o s i t o r y .  These impacts a re  shown i n  Tab le  2 o f  Appendix D of t h i s  FF 



and 
0 
a r e  

I n  October  1976 t h e  s t a f f  i s s u e d  a  r e p o r t  e n t i t l e d ,  "Env i ronmenta l  Survey o f  t he  Reprocess ing and 
Waste Management P o r t i o n s  o f  t h e  LWR Fue l  Cycle," NUREG-0116. The purpose o f  t h i s  r e p o r t  was t o  
p r o v i d e  a  b a s i s  f o r  i d e n t i f y i n g  env i ronmenta l  impacts assoc ia ted  w i t h  f u e l  r ep rocess ing  and waste 
management a c t i v i t i e s  t h a t  a r e  a t t r i b u t a b l e  t o  t h e  l i c e n s i n g  o f  a  model l i g h t  w a t e r  r e a c t o r .  I n  
Tab le  2.8 o f  t h e  r e p o r t  t h e  env i ronmenta l  impacts  o f  t h e  management o f  h i g h - l e v e l  wastes f o r  the  
l i g h t  w a t e r  r e a c t o r  f u e l  c y c l e  a r e  summarized. These impacts  a r e  a l s o  c o n s i s t e n t  w i t h  t hose  shown 
i n  t h e  F i n a l  Gener ic  Env i ronmenta l  S ta tement  on t h e  Use o f  Recyc le  P lu ton ium i n  Mixed Oxide Fuel 
i n  L i g h t  Water Cooled Reactors ,  NUREG-0002 (Tab le  I V  H-21). The r e s i d u a l  wastes from CRBRP would 
be g e n e r a l l y  e q u i v a l e n t  t o  wastes f rom l i g h t  wa te r  r e a c t o r s ,  i n c l u d i n g  such l o n g - l i v e d  i s o t o p e s  
as Pu-239 s o l i d i f i e d  o r  packaged i n  a  s i m i l a r  f ash ion .  Thus, t h e  a n a l y s i s  o f  waste d i s p o s a l  i n  
NUREG-0116 i s  g e n e r a l l y  a p p l i c a b l e  t o  t h e  CRBRP. 

Tab le  4.18 o f  t h e  t a s k  f o r c e  r e p o r t  i n d i c a t e s  n e g l i g i b l e  doses t o  t h e  p o p u l a t i o n  r e s u l t i n g  f rom 
o p e r a t i o n  o f  a  waste r e p o s i t o r y .  As shown i n  Tab le  2  o f  Appendix D  t o  t he  FES, t h e  n a t u r e  o f  t he  
waste f r om f a s t  r e a c t o r  f u e l  i s  n o t  s u f f i c i e n t l y  d i f f e r e n t  t o  change t h i s  r e s u l t ,  and, t h e r e f o r e ,  
we conc lude t h a t  t h e  env i ronmen ta l  impact  o f  s h o r t - t e r m  o p e r a t i o n  o f  t h e  waste r e p o s i t o r y  f a c i l i -  
t i e s  i s  n e g l i g i b l e .  

11.3.25 D e s c r i p t i o n  o f  L icensed B u r i a l  S i t e  (AR, A-6) 

The p r imary  o p e r a t i o n s  o f  a  l i c e n s e d  b u r i a l  f a c i l i t y  a r e  t h e  r e c e i p t ,  temporary  s to rage ,  and 
b u r i a l  o f  packaged r a d i o a c t i v e  wastes i n  t renches.  A u t h o r i z a t i o n  t o  ope ra te  a  commercial l a n d  
b u r i a l  f a c i l i t y  i s  based on an a n a l y s i s  o f  t h e  n a t u r e  and l o c a t i o n  o f  p o t e n t i a l l y  a f f e c t e d  f a c i l i -  
t i e s ;  o f  t h e  s i t e  t o p o g r a p h i c a l ,  geog raph i ca l ,  m e t e o r o l o g i c a l ,  and h y d r o l o g i c a l  c h a r a c t e r i s t i c s ;  
and of g roundwater  and su r face  wa te r  use i n  . the genera l  a rea which must demonstrate t h a t  b u r i e d  
r a d i o a c t i v e  waste w i l l  n o t  m i g r a t e  f rom t h e  s i t e .  Packages sh ipped t o  t h e  f a c i l i t y  must meet t he  
requ i remen ts  o f  t h e  DOT and t h e  NRC f o r  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  m a t e r i a l .  

S p e c i f i c  c r i t e r i a  f o r  an accep tab le  b u r i a l  s i t e  a r e  determined by t h e  NRC. As o u t l i n e d  i n  WASH- 
1535, an adequate l a n d  b u r i a l  f a c i l i t y  c o n s i s t s  o f  100 acres  l o c a t e d  i n  an area which i s  s p a r s e l y  
s e t t l e d  o r  v i r t u a l l y  u n i n h a b i t e d ,  w i t h  access t o  highway t r a n s p o r t a t i o n .  Groundwater l e v e l  shou ld  
be w e l l  below t h e  deepest t r ench ,  t h e  average t r e n c h  depth  be ing about  20 f e e t .  The s i t e  hyd ro logy  
shou ld  p r o v i d e  f o r  min imal  f l o o d i n g  of t r enches  and l each ing  o f  b u r i e d  r a d i o a c t i v e  m a t e r i a l ,  and 
t h e  s o i l  shou ld  p r o v i d e  f o r  good i o n  exchange. S i t e  s e l e c t i o n  shou ld  r e q u i r e  no nearby  use o f  
g roundwater  o r  w e l l  wa te r  downstream o f  t he  s i t e .  

B u i l d i n g s  on t h e  b u r i a l  s i t e  p r o v i d e  space f o r  o f f i c e s ,  a  l a b o r a t o r y ,  temporary  s to rage  o f  pack- 
aged r a d i o a c t i v e  wastes and o t h e r  wastes handled as necessary,  such as s o l i d i f i c a t i o n  o f  low 
a c t i v i t y  l i q u i d s .  S torage space i s  p rov ided  f o r  v e h i c l e s ,  ear th-mov ing equipment, f o r k l i f t s  and 
o t h e r  equipment necessary  f o r  t h e  p r e p a r a t i o n  o f  t r enches  and the  h a n d l i n g  o f  packages c o n t a i n i n g  
r a d i o a c t i v e  wastes.  

The p r o p e r t y  i s  enc losed e n t i r e l y  by f enc ing ,  and access t o  t h e  f a c i l i t y  i s  c o n t r o l l e d  by t he  . s i t e  
o p e r a t o r .  To i n s u r e  l ong - t ime  c o n t r o l  o f  t h e  s i t e  i n  t h e  event  o f  d e f a u l t  o r  abandonment o f  t h e  
s i t e  by t h e  conimercial o p e r a t o r ,  commercial b u r i a l  f a c i l i t i e s  must use e i t h e r  s t a t e  o r  F e d e r a l l y -  
owned l a n d .  

Trenches which have been completed a re  ca red  f o r  t o  m in im ize  e r o s i o n  and a r e  marked t o  s p e c i f y  t he  
con ten ts .  An e n v i r o n n ~ e n t a l  m o n i t o r i n g  program i n c l u d i n g  a i r ,  wa te r  and v e g e t a t i o n  sampl ing  i s  
e s t a b l i s h e d  t o  d e t e c t  any m i g r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l .  

A f t e r  r a d i o a c t i v e  m a t e r i a l s  a r e  b u r i e d  a t  t he  s i t e ,  t he  l a n d  w i l l  n o t  be used f o r  any o t h e r  p u r -  
pose. ' I n d i v i d u a l  s t a t e s  and/or  t h e  Federa l  governnient a r e  r e s p o n s i b l e  f o r  pe rpe tua l  ca re  and 
maintenance and f o r  e n s u r i n g  r e s t r i c t i o n  f rom o t h e r  uses. 

11.3.26 H e a l t h  Consequences f r o ~ n  S to red  Sol  i d  Waste (NRDC, A-54) 

A  comment on S e c t i o n  3.5.3 i s  t h a t  t he  s t a f f  shou ld  ana l yze  t h e  h e a l t h  consequences o f  "de layed 
re leases "  o f  s o l i d  r a d i o a c t i v e  waste f rom b u r i a l  grounds. The Commission has recogn i zed  t h e  need 
t o  upgrade i t s  program f o r  t h e  r e g u l a t i o n  o f  commercial b u r i a l  s i t e s  and a  reassess~nent  o f  t h e  
waste management r e g u l a t i o n  program ( p r i n c i p a l l y  h e a l t h  e f f e c t s )  by t he  NRC i s  i n  p rog ress .  
I n i t i a l  conc lus ions  i n d i c a t e  t h a t  "combinat ions  o f  improved s i t e  eng inee r i ng ,  waste management, 
and packaging and s o l i d i f i c a t i o n  o f  wastes can m in im ize  m i g r a t i o n  from t h e  s i t e . " *  For  f u r t h e r  
d i s c u s s i o n ,  see " A l t e r n a t i v e s  f o r  Managing Wastes f rom Reactor  and P o s t - F i s s i o n  Opera t i on  . i n  t h e  
LWR Fue l  Cycle,"  ERDA 76-43, V o l .  4. 

* 
Stateinent o f  Marcus A. Rowden b e f o r e  t h e  J o i n t  Comniittee on Atomic Energy, May 12, 1976 on 
t h e  s u b j e c t  o f  Nuc lea r  Waste Management. 



11.3.27 Chemicals i n  P l a n t  D ischarge (TN, A-27) 

Tab le  3.5 p resen ts  i n  d e t a i l  t h e  c o n c e n t r a t i o n  of  waste c o n s t i t u e n t s  i n  n e u t r a l i z e d  p l a n t  
s a n i t a r y  wastes, c o o l i n g  t ower  blowdown and t h e  t o t a l  d i scha rge  t o  t h e  r i ve r :  The concent  
of  waste c o n s t i t u e n t s  i n  i n d i v i d u a l  e f f l u e n t  streams p e r t i n e n t  t o  Federal  E f f l u e n t  Standar  
S t a t e  Water Q u a l i t y  C r i t e r i a  a r e  g i ven  i n  Tab le  3.6. 

The sources of ammonia, BOD, COD,. and n i t r a t e s  i n  t h e  p l a n t  d i scha rge  a r e  r i v e r  wa te r  used 
makeup and s a n i t a r y  wastewater.  The s a n i t a r y  wastewater c o n t r i b u t e s  o n l y  a  sma l l  f r a c t i o n  
o f  t h e  n i t r a t e  a l r e a d y  i n  t h e  makeup wa te r  and i s  w e l l  w i t h i n  S t a t e  of Tennessee c r i t e r i a .  
i n  s a n i t a r y  wastewater i s  formed by  t h e  o x i d a t i o n  of ammonia. A  h i g h l y  n i t r i f i e d  o r  w e l l  
wastewater n o r m a l l y  i s  h i g h  i n  n i t r a t e - n i t r o g e n  and l ow  i n  ammonia-nitrogen. 

BOD va lues i n  t h e  r i v e r  a r e  based on r e s u l t s  ob ta ined  d u r i n g  t h e  a q u a t i c  b a s e l i n e  s tudy .  
r e s u l t s  p e r i o d i c a l l y  were cross-checked w i t h  r e s u l t s  f r om t h e  TVA l a b o r a t o r y  and r e f e r e n c e  
p rov ided  by  EPA. The BOD r e s u l t s  v a r i e d  o n l y  s l i g h t l y  among t h e  t h r e e  l a b o r a t o r i e s  wh i ch  
adequate BOD ana lyses by  t h e  l a b o r a t o r y  c o n t r a c t e d  t o  do t h e  work.  

A  r e d u c t i o n  i n  t h e  c o n c e n t r a t i o n  of  d i s s o l v e d  oxygen (DO) below t h e  S t a t e  s tanda rd  o f  5  mg 
n o t  a n t i c i p a t e d  i n - t h e  r i v e r  as a  r e s u l t  o f  CRBRP o p e r a t i o n .  Assuming t h e  h i g h e s t  expecte  
p e r a t u r e  i n c r e a s e  i n  summer (0.7'C) occurs  d u r i n g  t h e  h i g h e s t  temperature  (23.8OC) observe 
t h e  b a s e l i n e  s tudy ,  t h e  s o l u b i l i t y  of  oxygen would be reduced by  o n l y  0.1 m g / ~  f rom t h e  l c  
5.6 mg/E DO observed a t  t h e  h i g h e s t  temperature .  The o n l y  s i g n i f i c a n t  BOD and ammonia l a d  
wastewater generated a t  t h e  p l a n t  would be c o l l e c t e d  f rom t h e  s a n i t a r y  system, and would t 
n i t r i f i e d  o r  o x i d i z e d  p r i o r  t o  d i scha rge .  

The o r t h o t o l i d i n e  method f o r  de te rm in ing  c h l o r i n e  r e s i d u a l s  i s  an accepted a n a l y t i c a l  metb 
i n  Standard  Methods and can be used e a s i l y  i n  t h e  f i e l d  ( c h l o r i n e  r e s i d u a l s  must be determ 
immedia te ly  upon samp l i ng ) .  The o r t h o t o l i d i n e  method i s  s u b j e c t  t o  g r e a t e r  e r r o r  f rom i n t  
substances than  t h e  amperometr ic method which i s  n o t  r e a d i l y  adapted f o r  f i e l d  use.  

F i l t r a t i o n  of  t h e  s a n i t a r y  waste e f f l u e n t  i s  expected t o  reduce t h e  suspended s o l i d s  t o  a  
f r a c t i o n  o f  those found i n  normal secondary e f f l u e n t s .  

11.3.28 Cor ros ion  I n h i b i t o r s ,  New Source (ERDA, A-13; EPA, A-22, I t e m  3 )  

Tab le  3 .6  has been c o r r e c t e d ,  r e f l e c t i n g  c o r r o s i o n  i n h i b i t o r  s tandards  f o r  a  new source of 
p o l l u t i o n ,  t he  p l a n t ' s  s t a t u s  as determined by t h e  EPA (See page A-15). The s tandards  o f  
formance r e l a t i n g  t o  " b e s t  a v a i l a b l e  t echno logy "  have been removed. 

11.3.29 H y p o c h l o r i t e  Use a t  I n t a k e  (OR, A-40, I t e m  21) 

Oak Ridge noted t h a t  t h e  n e c e s s i t y  f o r  c h l o r i n a t i o n  t o  c o n t r o l  A s i a t i c  clams and the  t i m e  
have n o t  been e s t a b l i s h e d ,  acco rd ing  t o  Sec t i on  3.6.2; whereas cont inuous i n j e c t i o n  a t  1  
a l t e r n a t i v e  cons idered i n  S e c t i o n  9.3.5. The l a t t e r  has been r e v i s e d  i n  t h e  FES, e l i m i n a l  
1  ppm c h l o r i n e . a d d i t i o n .  NPDES c h l o r i n e  requ i remen ts  a r e  i n  Appendix H, p .2 .  

11.3.30 O i l  and Grease Discharge (TN, A-27) 

Wastewaters p o t e n t i a l l y  contaminated w i t h  o i l  and grease would be rou ted  th rough  o i l  sepal 
assure  o i l  and grease c o n c e n t r a t i o n s  below 15 mg / i  ( an  EPA e f f l u e n t  l i m i t a t i o n  shown i n  Ti  

11.3.31 Wastewater C h a r a c t e r i s t i c s  (TN, A-27) 

The a p p l i c a n t  i s  w i l l i n g  t o  supp l y  d e t a i l s  d e s i r e d  by t h e  S t a t e  (Van Nor t ,  14 Apr 1976, E t  

11.3.32 Use o f  P o l y c h l o r i n a t e d  B ipheny l s  (TN, A-27) 

I f  PCBs a r e  used, t h e  e l e c t r i c a l  gear  c o n t a i n i n g  them would be l o c a t e d  i ndoo rs  and would I 
adequate ly  d i k e d  and d ra ined  t o  p reven t  l o s s  t o  t h e  environment.  Should s p i l l a g e  occur ,  
s p i l l e d  m a t e r i a l  e i - t h e r  would be reused o r  sen t  t o  t h e  manufac turer  f o r  r ecove ry  o r  dispor 
(Van N o r t ,  14 Apr  1976, Enc losure  5,  and Appendix H, p .  17, NPDES P a r t  I I I c ) .  

11.3.33 Storni Dra inage (TN, A-27) 

C r i t e r i a  f o r  s i z i n g  ca tch  bas ins  f o r  c o l l e c t i n g  stor in d ra inage  a re  s e t  f o r t h  i n  40 CFR PC 
E f f l u e n t  Gu ide l i nes  and Standards f o r  Steam E l e c t r i c  Power Generat ing  P o i n t  Source Catego 
Subpar t  D, i ssued  by t h e  EPA. 



11.3.34 O f f - S i t e  D isposa l  o f  Non-Radioact ive  Waste (OR, A-40, i t e m  22; TN, A-27) 
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Non- rad ioac t i ve  l i q u i d  and s o l i d  waste n o t  processed a t  t h e  p l a n t  would be d i sposed  o f  o f f s i t e  by 
l i c e n s e d  c o n t r a c t o r .  The c o n t r a c t o r  presumably would use l o c a l ,  approved d i s p o s a l  f a c i l i t i e s .  

11.3.35 S a n i t a r y  Waste (TN, A-27) 

a )  The a p p l i c a n t  i s  w i l l i n g  t o  p r o v i d e  e n g i n e e r i n g  da ta  reques ted  by t h e  S t a t e  (Van N o r t ,  
14 Apr 1976, Enc losure  5 ) .  

b )  Flow s p l i t t i n g  t o  t h e  sand f i l t e r s  n o r m a l l y  would be conducted by manual v a l v i n g  th rough  one 
o f  two f i l t e r s ,  each des igned t o  process 100% o f  t h e  f l o w .  P r o v i s i o n s  a l s o  would be i n c o r -  
po ra ted  t o  p e r m i t  f l o w  s p l i t t i n g  by means o f  a  f l o w  s p l i t t i n g  box. 

c )  Vending machines and a  sma l l  k i t c h e n e t t e  would be p r o v i d e d  f o r  food p r e p a r a t i o n  on s i t e .  

d )  Showers would be a v a i l a b l e .  

e  & f )  The s t a f f  has v e r i f i e d  t h a t  t h e  va lues shown i n  Tab le  3.7 a r e  r e a l i s t i c  and cor respond t o  
vendors '  es t ima tes .  

g )  Tab le  3.5 shows n i t r a t e  as such and Tab le  3.7 shows n i t r a t e  as n i t r o g e n .  

11.3.36 Res idua l  C h l o r i n e  i n  S a n i t a r y  Waste E f f l u e n t  (ERDA, A-13) 

A  minimum o f  0.5 ppm r e s i d u a l  c h l o r i n e  i n  t h e  s a n i t a r y  waste e f f l u e n t  i s  needed t o  assure  a  good 
k i l l  o f  pa thogen ic  organisms. L i m i t i n g  t h e  c h l o r i n e  t o  0.5 ppm would i n c r e a s e  t h e  r i s k  o f  inade-  
qua te  d i s i n f e c t i o n  and would r e s u l t  i n  o n l y  a  min imal  r e d u c t i o n  i n  t h e  t o t a l  c h l o r i n e  r e s i d u a l  
d i scha rged  f rom t h e  p l a n t .  The s a n i t a r y  waste would be d i l u t e d  over  4 0 0 - f o l d  by d i scha rge  i n  t h e  
c o o l i n g  tower blowdown, reduc ing  t h e  c h l o r i n e  below d e t e c t a b l e  c o n c e n t r a t i o n .  

11.4 ENVIRONMENTAL IMPACTS DUE TO CONSTRUCTION 

11.4.1 LWA and NEPA Procedures (AR, A-5) 

A  l i m i t e d  work a u t h o r i z a t i o n  would n o t  be g ran ted  by NRC u n t i l  t h e  env i ronmenta l  and s i t e  s u i t a -  
b i l i t y  hea r i ngs  by t h e  Atomic S a f e t y  and L i c e n s i n g  Board have been completed and u n l e s s  an appro-  
p r i a t e  d e c i s i o n  i s  made by t h e  Board. A d d i t i o n a l  p e r m i t s  and l i c e n s e s  which must be ob ta ined  by 
t h e  a p p l i c a n t  a r e  l i s t e d  on page 1-3. Among these a r e  seve ra l  Corps o f  Eng inee rs '  pe rm i t s  which 
would be needed p r i o r  t o  i n i t i a t i o n  o f  t h e  c o n s t r u c t i o n  a c t i v i t i e s  ment ioned i n  S e c t i o n  4.1.  
A c t i n g  as t h e  " l e a d  agency" i n  accordance w i t h  i t s  Memorandum o f  Unders tand ing w i t h  t h e  Corps o f  
Eng ineers ,  t h e  NRC has i n c o r p o r a t e d  m a t e r i a l  i n  t h i s  s ta tement  wh ich  i s  p e r t i n e n t  t o  t h e  Corps '  
NEPA rev iew .  

11.4.2 C o n s t r u c t i o n  Employment (OR, A-40, I t e m  24; PMC, A-93, I t em 3.B.1) 

S e c t i o n  4 .1  has been r e v i s e d  t o  show r e c e n t  c o n s t r u c t i o n  employment da ta .  

11.4.3 Secondary Employment (PMC, A-93, I t e m  3.B.2) 

The s t a f f ' s  a n a l y s i s  o f  t h e  s i z e  o f  t h e  secondary work f o r c e  genera ted by t h e  c o n s t r u c t i o n  and 
o p e r a t i o n  o f  t h e  CRBRP i s  d iscussed i n  Sec t i ons  4 .5  and 5.6 o f  t h e  FES. 

11.4 .4  Exxon Nuc lea r  Fuel  P l a n t  (OR, A-40, I t e m  23; PMC, A-93, I t e m  3.B.3) 

Reference t o  c o n s t r u c t i o n  o f  t h e  f u e l  p l a n t  and o t h e r  p r o j e c t s  has been m o d i f i e d  i n  S e c t i o n  4.1.  

11.4.5 E ros ion  C o n t r o l  (AG, A-2) 

P l a n t s  wh ich  may be p l a n t e d  f o r  e r o s i o n  c o n t r o l  i n c l u d e  broornsedge, p u r p l e t o p ,  a s t e r ,  go ldenrod,  
plumegrass and Lespedezn. Shor t - t e rm  e r o s i o n  c o n t r o l  i s  cons idered i n  FES S e c t i o n s  3.8,  4.2.1, 
4 .4 ,  and 4.6.1.  I t e m  ( 9 )  o f  S e c t i o n  4 .6 .1  has been expanded t o  i n c l u d e  v e g e t a t i o n  o t h e r  t han  
t r e e s .  The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  p r e c a u t i o n a r y  measures would be adequate ( S e c t i o n  4 .6 .2) .  

11.4.6 Revegeta t ion  o f  Transmiss ion L i n e  C o r r i d o r  (DO1 , A-1 1  ) 

The s t a f f ' s  o p i n i o n  i s  t h a t  p l a n t i n g  o f  fescues ( S e c t i o n  3 .8)  and a l l o w i n g  n a t u r a l  i n v a s i o n  o f  
n a t i v e  spec ies  would be s u f f i c i e n t .  Many n a t i v e  spec ies  p r o v i d e  good cove r  and food f o r  w i l d l i f e .  



11.4.7 T e r r e s t r i a l  Impacts (BN, A-89) 

The s t a f f ' s  assessment emphasizes t h e  l a c k  of any s p e c i a l  h a b i t a t  o n s i t e ,  w i t h  thousands o f  
n e i g h b o r i n g  acres  a v a i l a b l e  f o r  w i l d 1  i f e .  Adequate p recau t i ons  t o  be taken  by  t h e  a p p l i c a n t  
o r d e r  t o  m in im ize  adverse impacts  a r e  d iscussed i n  S e c t i o n  4.4.1. 

11.4.8 Barge T r a f f i c  (AR, A-3) 

S e c t i o n  4.3 has been m o d i f i e d  t o  i n c l u d e  c o n s i d e r a t i o n  o f  i nc reased  barge t r a f f i c  a s s o c i a t e d  
p l a n t  c o n s t r u c t i o n .  No barge t r a f f i c  i s  expected r e l a t i v e  t o  p l a n t  o p e r a t i o n .  

11.4.9 M a t e r i a l s  Barged (AR, A-3) 

The a p p l i c a n t  p l a n s  t o  barge c o n s t r u c t i o n  equipment and p l a n t  components; some r e q u i r e  s p e c i i  
hand1 i n g  because o f  t h e i r  l a r g e  s i zes .  Exp los i ves ,  abras ives ,  t o x i c s ,  o i  1  , and o t h e r  hazard1 
ha rmfu l  m a t e r i a l s  would n o t  be sh ipped f rom o r  r e c e i v e d  a t  t h e  CRBRP barge un load ing  f a c i l i t j  
(Van N o r t ,  14  A p r i l  1976, Enc losu re  13) .  

11.4.10 Disposa l  o f  Dredged M a t e r i a l  (ERDA, A-13; 'TN, A-27; PMC, A-96, I t em 16) 

The amount of  dredged m a t e r i a l  es t ima ted  f o r  d i s p o s a l  has been reduced f rom 40,000 m3 t o  20,( 
The m a t e r i a l  would be p laced  on a  l a n d  d i s p o s a l  s i t e  nea r  t h e  barge un load ing  f a c i l i t y .  The 
i s a b o v e  normal wa te r  e l e v a t i o n  and e x i s t i n g  topography would  be used t o  f o rm  an enc losed re1 
t i o n  bas in .  Sec t i ons  4.2.1 and 4.3 have been a l t e r e d  i n  accordance w i t h  t h e  P r o j e c t ' s  rev i se  
p e r m i t  a p p l i c a t i o n  t o  t h e  Corps o f  Eng ineers  (Ca f fey ,  J u l y  8, 1976).  

11.4.11 TWQCB C e r t i f i c a t i o n  (TFI, A-27) 

The Tennessee D i v i s i o n  o f  Water Q u a l i t y  C o n t r o l  s t a t e d  t h a t  S e c t i o n  4.4.2, paragraph 2  i m p l i c  
(TWQCB 1973) c e r t i f i c a t i o n .  As a  f e d e r a l  p r o j e c t ,  CRBRP i s  exempt f rom S t a t e  c e r t i f i c a t i o n  1 
r e q u i r e d  by Execu t i ve  Order 11593 t o  meet t h e  S t a t e ' s  s u b s t a n t i v e  s tandards .  

11.4.12 M i n i m i z i n g  Socioeconomic Impacts  (HEW, A-8, HUD, A-9) 

Sec t i ons  4.5 and 5 . 6  have been e x t e r ~ s i v e l y  r e v i s e d  and now i n c o r p o r a t e  a  s t a f f  a n a l y s i s  o f  t t  
p r o j e c t  e f f e c t s  on schoo ls ,  wastewater t r ea tmen t ,  e t c .  The a p p l i c a n t ' s  r e c e n t  a n a l y s i s  (ER ! 
t i o n  8  and Appendix C, Amendments V I  & V I I )  shows e x t e n s i v e  vacanc ies  among h o s p i t a l  beds prc 
e n t l y  i n  t h e  immediate f ou r - coun ty  reg ion .  

Var ious  methods a r e  a v a i l a b l e  f o r  expanding p u b l i c  s e r v i c e s  and f a c i l i t i e s  t o  accommodate the 
i n f l u x  o f  CRBRP workers .  F o r  example, schoo ls  can expand t h e i r  c a p a c i t y  by  b u i l d i n g  new c la :  
rooms o r  by u s i n g  m o b i l e  c lassrooms, by  bus ing  s tuden ts  t o  uncrowded schoo ls  o r  r e s c h e d u l i n g  
(even ing ,  Saturday,  o r  summer c l a s s e s ) .  The optimum s o l u t i o n  f o r  hand l i ng  a d d i t i o n a l  s tuden l  
w i l l  g e n e r a l l y  be a  combinat ion  o f  methods. 

11.4.13 School Impacts (PMC, A-93, I t e m  3.C) 

The s t a f f  b e l i e v e s  t h a t  p r e d i c t i n g  a t  t h i s  t i m e  which s p e c i f i c  schoo ls  would be impacted i s  r 
p o s s i b l e  w i t h  any degree o f  accuracy;  t h e r e f o r e ,  t h e  problem i s  addressed f rom an area-wide \ 

p o i n t .  Under t he  m o n i t o r i n g  program recommended by t h e  s t a f f ,  t h e  data  accrued would  be use1 
p l a n n i n g  t o  r e l i e v e  impacts b e f o r e  t h e y  become acute .  

A  10% excess c a p a c i t y  f a c t o r  i s  a  d e s i r a b l e  l e v e l  t o  be ma in ta ined  f o r  unforeseen problems ar 
f o r e c a s t e d  problems. Some a l lowance would be needed t o  p e r m i t  f l e x i b i l i t y  i n  t h e  o v e r a l l  sct 
system t o  p e r m i t  r e a l l o c a t i o n  between schoo ls ,  shou ld  one area expand f a s t e r  t h a n  ano the r  i n  
unexpected way. 

11.4.14 Impact  on Housing (HUD, A-9; RC, A-33, I t e m  4) 

The s t a f f  concurs  w i t h  t h e  v iew t h a t  t h e  impact  o f  t h e  p r o j e c t  on hous ing c o n d i t i o n s  and l o c i  
s e r v i c e s  r e q u i r e s  f u r t h e r  d e f i n i t i o n .  I n  ER Amendment V I  t h e  a p p l i c a n t  presents  t h e  r e s u l t s  
s t u d y  t o  d e f i n e  some o f  t h e  impacts.  T h i s  s t u d y  i n d i c a t e s  t h a t  app rox ima te l y  35 p e r c e n t  of  1 
workers  a r e  expected t o  l o c a t e  i n  m o b i l e  homes (ER, Tables 8 .3-5  and 8 . 3 - 7 ) .  There i s  abundi 
l a n d  a v a i l a b l e  f o r  mob i l e  home development, b u t  a v a i l a b i l i t y  o f  wa te r  and wastewater  systems 
c o n s t r a i n  such development. D e l e t e r i o u s  o r  b l i g h t i n g  e f f e c t s  o f  any k i n d  o f  developmental  gr 
be i t  temporary  hous ing o r  o t h e r  types o f  development, can be min imized and c o n t r o l l e d  by  ap[ 
p r i a t e  use o f  l o c a l  o rd inances and b u i l d i n g  codes. The s t a f f  recomniends a  m o n i t o r i n g  progran 
i n f o r m  community l eade rs  o f  changes i n  t ime  t o  a s s i s t  i n  t h e i r  p l ann ing  (see FES S e c t i o n  6.1. 



11.4.15 Water, Wastewater and s o l i d  Waste Impacts on Communities (TN, A-27) 

Impacts on i n d i v i d u a l  communit ies wou ld  depend upon t h e  incoming employees' o p t i o n s  and cho i ces  o f  
r e s i d e n t i a l  l o c a t i o n s .  T h e i r  d i s t r i b u t i o n  and r e s u l t i n g  impacts  cannot  be f o r e c a s t  a c c u r a t e l y ,  
a l t h o u g h  S e c t i o n  4.5.2 suggests some i m p o r t a n t  f a c t o r s .  A  s t a f f  a n a l y s i s  o f  wa te r  and wastewater  
c a p a c i t y  and demand has been i n c o r p o r a t e d  i n  Sec t i on  4.5.3. Ope ra t i ng  and maintenance c o s t s  a r e  
met by use r  fees t h e  d i s t r i c t s  charge p r o p e r t y  owners (ER, AM V I ,  App C) .  I n  r u r a l  areas t h e  use 
o f  s e p t i c  t anks  wou ld  depend upon s o i l  c o n d i t i o n s  and enforcement o f  zon ing r e g u l a t i o n s .  S o l i d  
waste f r om c o n s t r u c t i o n  a c t i v i t i e s  would be d isposed of  by t h e  a p p l i c a n t ' s  c o n t r a c t o r  (FES Sec- 
t i o n  4 .6 .1 ) .  Mun ic ipa l  s o l i d  waste  wou ld  be d isposed o f  i n  e x i s t i n g  f a c i l i t i e s .  

11.4.16 General  Impacts on Roane County (RC, A-31, 32) 

C o n s t r u c t i o n  o f  t h e  CRBRP c o u l d  1  i k e l y  a t t r a c t  s u f f i c i e n t  new p o p u l a t i o n  t o  Roane County ( p r i m a r y  
and secondary workers)  t o  r e q u i r e  expans ion o f  p u b l i c  s e c t o r  s e r v i c e s .  I n  t h e  absence o f  any 
f i n a n c i a l  c o n t r i b u t i o n  t o  Roane County by t h e  a p p l i c a n t s ,  t h e  s t a f f  conc ludes t h a t  t h e  t a x  r e v -  
enues gene ra ted  by t h e  new p o p u l a t i o n  may be i n s u f f i c i e n t  t o  o f f s e t  t h e  newly genera ted p u b l i c  
s e c t o r  s e r v i c e  c o s t s .  The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  o n l y  r e l i a b l e  way t o  e s t a b l i s h  t h e  degree 
o f  socioeconomic impact  caused by CRBRP c o n s t r u c t i o n  i s  f o r  a  m o n i t o r i n g  program t o  be e s t a b l i s h e d .  
By t h i s  means, t h e  number o f  new r e s i d e n t s  brought  i n t o  t h e  area by t h e  p r o j e c t ,  t h e i r  f a m i l y  
compos i t i ons ,  and t h e i r  p l aces  o f  r e s i d e n c e  can be determined.  From these d a t a  and supplementary 
sources o f  i n f o r m a t i o n ,  t h e  r e q u i r e d  a d d i t i o n a l  p u b l i c  s e c t o r  s e r v i c e s  can be e s t a b l i s h e d .  A  
m o n i t o r i n g  program has been added t o  S e c t i o n  6.1.6 and adop t i on  o f  such a  program i s  recommended 
by t h e  s t a f f  as a  c o n d i t i o n  f o r  g r a n t i n g  a  c o n s t r u c t i o n  p e r m i t .  

Responses t o  s p e c i f i c  comments by Roane County and s i m i l a r  conlments by Oak Ridge and o t h e r s  a r e  
g i v e n  below: 

11.4.17 T r a f f i c  Congest ion  (TN, A-29; RC, A-32, I t em 1; OR, A-36, I t e m  A . l )  

The P r o j e c t  has agreed (Van N o r t ,  A p r i l  14, 1976) t o  meet w i t h  t h e  S t a t e  o f  Tennessee Department 
o f  T r a n s p o r t a t i o n  i n  o r d e r  t o  deve lop a  p l a n  t o  a l l e v i a t e  t r a f f i c  conges t i on  i n  t h e  v i c i n i t y  o f  
t h e  CRSRP s i t e  d u r i n g  c o n s t r u c t i o n  o f  t h e  CRBRP. The Department o f  T ranspo t - t a t i on  shou ld  be ~nade 
c o g n i z a n t  o f  any concerns l i k e l y  t o  be known o n l y  by Oak Ridge. 

11.4.18, S a n i t a r y  Sewage Discharges (RC, A-32, I t em 2) 

Tho FES addresses t h e  s tandards  t o  be a p p l i e d  t o  d ischarges of s a n i t a r y  wastes on p r o j e c t  p r o p e r t y .  
The r e g u l a t i o n  o f  s a n i t a r y  wastes r e s u l t i n g  from c r e a t i o n  of  new r e s i d e n t i a l  areas ( temporary  o r  
permanent) i s  t h e  respons i  b i  1  i.ty of  l o c a l  governmental  bod ies ,  and can be accompl ished by o r d i -  
nances and zon ing  r e g u l a t i o n s .  I f  new t r e a t m e n t  f a c i l i t i e s  o r  t r u n k  l i n e s  a r e  needed, i t  i s  
presumed t h a t  t h e y  wou ld  be c o n s t r u c t e d  and f inanced f rom revenues (hook-up o r  s e r v i c e  charges)  
and p o s s i b l y  t axes .  

11.4 .19 S o l i d  Waste D i sposa l  (RC, A-32, I t e m  3)  

a .  The l i c e n s e d  c o n t r a c t o r  has n o t  been s e l e c t e d  as o f  t h i s  t i m e .  The c o n t r a c t  w i l l  be awarded 
by c o m p e t i t i v e  b i d .  

b.  The c o n t r a c t o r  s e l e c t e d  w i l l  be r e q u i r e d  t o  have a l l  necessary l i c e n s e s  i z s u e d  by t h e  appro-  
p r i a t e  government agency. (See FES S e c t i o n  4 .6 .1 .1 .7 )  

c .  The d i s p o s a l  f a c i l i t y  l o c a t i o n  w i l l  be determined a-t t h e  same t i m e  as s e l e c t i o n  of a  con- 
t r a c t o r  (see p a r t  a, above).  A  d e s c r i p t i o n  o f  t h e  t y p e  o f  c o n s t r u c t i o n  waste i s  p r o v i d e d  i n  
ER Sec t i ons  4 .1 .1 .4  and 4.1.1.5.  Q u a n t i t a t i v e  es t ima tes  o f  t hese  wastes w i l l  be a v a i l a b l e  
f o r  t h e  c o n t r a c t o r s  a t  t h e  t i m e  o f  b i d d i n g .  

I n  t h e  r i g h t - o f - w a y  c l e a r i n g  process f o r  t h e  t r a n s m i s s i o n  l i n e ,  most sma l l  stumps would  be 
removed fronl t h e  ground. These would  be winnowed on t h e  r i g h t - o f - w a y  a long  w i t h  t h e  o t h e r  
s l a s h  ( t r e e s ,  1  inlbs, b rush,  e t c .  ) , removed from t h e  c l e a r i n g  o p e r a t i o n  and burned i n  comp l i -  
ance w i t h  a p p r o p r i a t e  g u i d e l i n e s .  L a r g e r  stumps would  be sheared o f f  a t  t h e  ground l e v e l  and 
would  remain i n  t h e  ground t o  decay. I n  gene ra l ,  o t h e r  s o l i d  waste genera ted by t r ansn l i ss ion  
l i n e  c o n s t r u c t i o n  would be v e r y  sma l l .  The m ino r  c o n s t r u c t i o n  waste i t ems  would  c o n s i s t  o f  
p r o t e c t i v e  wood c r i b b i n g  a t t a c h e d  t o  conduc to r  r e e l s ,  cardboard  s h i p p i n g  ca r tons  and s t e e l  
bands used t o  b i n d  s t r u c t u r a l  i t ems  and o t h e r  l i n e  hardware. A l l  waste m a t e r i a l  wh ich  accumu- 
l a t e s  wou ld  be t ranspo r - t ed  t o  dulilps o r  l and  fill s i t e s .  A l l  - t rash and garbage would a l s o  be 
r e g u l a r l y  c a r r i e d  o u t  o f  t h e  area.  P o r t a b l e  s a n i t a r y  f a c i l i t i e s  wou ld  be p r o v i d e d  f o r  con- 
s t r u c t i o n  workers .  



d. The P r o j e c t  would d i r e c t l y  bear  p a r t  o f  t h e  c o s t  f o r  equipment replacement and l a n d f i '  
development by way o f  t h e  fee charged by t h e  c o n t r a c t o r  f o r  waste removal. 

W i th  r e g a r d  t o  m u n i c i p a l  s o l i d  waste d i s p o s a l  i t  i s  t h e  p o s i t i o n  o f  t h e  s t a f f  t h a t  thc 
f o r  p r o v i d i n g  such s e r v i c e s  cou ld  p robab l y  be adequate ly  covered by revenues f rom use) 
charges t o  t h e  new p o p u l a t i o n .  D e t a i l e d  c o n s i d e r a t i o n  o f  county  by county  o r  c i t y  by 
employee and equipment needs t o  hand le  i nc remen ta l  s o l  i d  waste d i s p o s a l  r equ i remen ts  ( 

p o p u l a t i o n  a r e  cons ide red  t o  be p a r t  of t h e  p lann ing  f u n c t i o n  o f  l o c a l  governments, ar 
beyond t h e  scope o f  t h e  s t a f f  rev iew.  

11.4.20 Loca l  P lanne r  (RC, A-33, I t e m  5)  

The s t a f f  concurs  t h a t  a  b e t t e r  assessment o f  impact  i s  needed, b u t  recommends t h a t  t h i s  bc 
as p a r t  o f  t h e  a p p l i c a n t ' s  m o n i t o r i n g  program (see S e c t i o n  6 .1 .6) .  The f o r m a t i o n  o f  t h e  Ei 
Tennessee Energy P r o j e c t  C o o r d i n a t i n g  Committee w i l l  a s s i s t  t h e  p l a n n i n g  o f  t h e  l o c a l  area: 
Roane County f e e l s  t h a t  a d d i t i o n a l  o u t s i d e  h e l p  i s  needed, t h e  s t a f f  suggests t h a t  a  d i r e c t  
ance reques t  be processed w i t h  ERDA. 

11.4.21 Assessment o f  Socioeconomic Impact (RC, A-33, I t e m  6 )  

The s t a f f  assessment o f  socioeconomic impacts  r e s u l t i n g  f rom CRBRP i n d i c a t e d  t h a t  s i g n i f i c i  
impacts  cou ld  occu r  w i t h i n  t h e  l o c a l  r u r a l  coun t i es .  The s t a f f  f u r t h e r  recommended t h a t  tt 
a p p l i c a n t  assess t h e  l o c a l  c o s t s  f o r  a d d i t i o n a l  p u b l i c  s e r v i c e s  t o  determine t h e  need f o r  ( 
s e t t i n g  i n - l i e u - o f - t a x  payments. The a p p l i c a n t  subsequent ly  p rov ided  such es t ima tes  i n  Amc 
V I  and V I I  t o  t h e  ER. 

The assessments made by t h e  s t a f f  and t h e  a p p l i c a n t  were based on v a r i o u s  assumptions, suct 
t h e  p e r c e n t  o f  in-movers i n t o  Roane County. The accuracy  of t h e  assessments depends on thc 
assumptions based on p a s t  data  and how w e l l  p a s t  data  corresponds t o  CRBRP c o n s t r u c t i o n .  

I n  o r d e r  t o  remove t h e  u n c e r t a i n t i e s  assoc ia ted  w i t h  these p r o j e c t i o n s ,  t h e  s t a f f  recommenc 
Sec t i on  6 .1 .6  t h a t  t h e  a p p l i c a n t  s e t  up a  m o n i t o r i n g  program. The d a t a  gathered would be I 
d e t e r m i n i n g  t h e  need f o r  i n - l i e u - o f - t a x  payments t o  o f f s e t  i nc reased  c o s t s  o f  p u b l i c  se rv i c  

11.4 .22 Tax Revenues (RC, A-34, I t e m  7; OR, A-36, I t e m  A.2) 

Revenue f rom p r i v a t e  i nves tmen t  i n  t h e  p l a n t  i s  d iscussed i n  FES S e c t i o n  4.5.4. Sales and 
taxes  l e v i e d  under t h e  Tennessee R e t a i l e r s  Sa les  Tax Act  a r e  a p p l i e d  t o  m a t e r i a l s ,  s u p p l i e !  
equipment acqu i red  f o r  use i n  p l a n t  c o n s t r u c t i o n .  However, m a t e r i a l s ,  s u p p l i e s ,  and equipr 
t h a t  wou ld  become a  p l a n t  component o r  a  component assoc ia ted  w i t h  t h e  d i s t r i b u t i o n  system 
exempt f r om t h e  Tennessee Sa les  and Use Tax. 

The s t a f f ' s  c o n c l u s i o n  t h a t  t h e  p o r t i o n  o f  i nc reased  s t a t e  s a l e s  t a x ,  gas t a x ,  c i g a r e t t e  t( 
and l i q u o r  t axes  which wou ld  be r e t u r n e d  t o  t h e  communities as a  r e s u l t  o f  t h e  p r o j e c t  wou' 
be equa l  t o  i nc reased  expend i t u res  f o r  p u b l i c  s e r v i c e s  was based on f i s c a l  budgets f o r  t h e  
t i e s  i n  t h e  area.  Fo r  example, f o r  Roane County i n  1974-1975 t h e  l o c a l  sa les  t a x  was o n l y  
o f  t h e  t o t a l  budget,  whereas p r o p e r t y  taxes were 24.35% o f  t h e  t o t a l  budget .  T h i s  i n d i c a t l  
l o c a l  s a l e s  t a x  i s  a  m i n o r  p a r t  o f  t h e  t o t a l  budget.  

The a p p l i c a n t  has expressed i t s  i n t e n t i o n  t o  a c t  w i t h i n  t h e  s t a t u t o r y  a u t h o r i t y  o f  S e c t i o n  
t h e  Atomic Energy A c t  o f  1954, as amended, and Chapter 4  o f  t h e  Atomic Energy Community Ac- 
1955, as amended, t o  p r o v i d e  a s s i s t a n c e  t o  l o c a l  e n t i t i e s  a f f e c t e d  by t h e  p r o j e c t  (Appendi. 
A l l  b e n e f i t s  acc ru ing  t o  t h e  s t a t e  o r  l o c a l  government as a  r e s u l t  o f  CRBRP would be taken  
account i n  de te rm in ing  t h e  ERDA i n - l i e u - o f - t a x  payments ( S e c t i o n  168 o f  t h e  Atomic Energy , 
1954, as amended). Under S e c t i o n  91 o f  t h e  Atomic Enei-gy Community Ac t ,  as amended (42 US1 
payments may be made n o t w i t h s t a n d i n g  t h e  p r o v i s i o n  o f  P u b l i c  Law 81-874. 

11.4.23 M isce l l aneous  Roane County Ques t i ons  (RC, A-34, I t e m  8 )  

a. S ince no p o r t i o n  o f  t h e  p r o j e c t  i s  owned by p r i v a t e  p a r t i e s ,  no p r o p e r t y  t a x  would be 
c a b l e  t o  t h e  p r o j e c t .  

b. M a t e r i a l ,  s u p p l i e s  and equipment wh ich  become p a r t  o f  t he  p l a n t  ( i n c l u d i n g  purchases 
c o n t r a c t o r s  and s u b c o n t r a c t o r s )  and i t s  assoc ia ted  d i s t r i b u t i o n  system a r e  exempt f r o  
and use taxes l e v i e d  under  t h e  Tennessee R e t a i l e r s  Sales Tax Ac t .  

c .  A  source o f  revenue c r e a t e d  by t h e  CRBRP may i n c l u d e  sa les  o r  use taxes on m a t e r i a l s ,  
p l i e s ,  and equipment acqu i red  f o r  use i n  c o n s t r u c t i n g  t h e  p l a n t  b u t  which do n o t  beco 
component o f  t h e  p l a n t  i t s e l f  and t h e  r e l a t e d  d i s t r i b u t i o n  system. 



t 

iew 

F 
i s t -  

1 t s  

ious  

f o r  

d.  Power s a l e s  t o  t h e  p r o j e c t  f o r  c o n s t r u c t i o n  of  CRBRP would be s u b j e c t  t o  a p p l i c a b l e  s t a t e  
s a l e s  and use t a x .  Under t h e  P r o j e c t  agreement, TVA w i l l  re imburse t h e  p r o j e c t  f o r  power 
produced by CRBRP a t  t h e  h i g h e s t  i nc remen ta l  c o s t  o the rw ise  i n c u r r e d  a t  i t s  g e n e r a t i n g  p l a n t s .  
The reimbursement i s  a  t r a n s a c t i o n  by and between t h e  U n i t e d  S ta tes ,  wh ich  i s  n o t  s u b j e c t  t o  
t h e  s a l e s  and use t a x .  

e.  I f  TVA shou ld  a c q u i r e  t h e  p l a n t  and ope ra te  i t  as p a r t  o f  i t s  system, power genera ted by 
CRBRP would n o t  be s u b j e c t  t o  t h e  s a l e s  and use t a x  s i n c e  i t  would n o t  c o n s t i t u t e  a  s a l e s  
t r a n s a c t i o n .  

f .  The s t a f f  recommends t h a t  d u r i n g  t h e  o p e r a t i o n a l  phase t h e  socioeconomic m o n i t o r i n g  program 
c o n s i s t  o n l y  o f  an annual c o l l e c t i o n  o f  da ta  on t h e  work fo rce  compos i t i on .  

g.  PMC, TVA and ERDA a r e  c o - a p p l i c a n t s .  The NRC c o n s t r u c t i o n  p e r m i t  wou ld  be i ssued  t o  them 
j o i n t l y .  

h. ERDA i s  t h e  p rope r  e n t i t y  w i t h  wh ich  t o  d i scuss  m i t i g a t i o n  o f  CRBRP impacts .  

i. I n  t h e  judgement o f  t h e  s t a f f ,  t h e  p r i v a t e  (bus iness )  s e c t o r  o f  t h e  economy need n o t  i n c u r  
any a d d i t i o n a l  c o s t s .  Expansion o f  t h e  p r i v a t e  s e c t o r  t o  meet a  growing economic market  i s  
an o p p o r t u n i t y ,  n o t  a  requ i rement .  

j. The magnitude o f  t h e  i nc reased  county  s e r v i c e s  r e q u i r e d ,  as suggested by Roane, have been 
es t ima ted  by t h e  a p p l i c a n t  (ER Amendment V I ) ,  b u t  shou ld  become f u r t h e r  q u a n t i f i e d  as a  
r e s u l t  o f  m o n i t o r i n g  by t h e  a p p l i c a n t  (see S e c t i o n  6 .1 .6)  and p o s s i b l y  t h e  East Tennessee 
Energy P r o j e c t  C o o r d i n a t i o n  Committee. 

k .  Emergency procedures  f o r  t h e  CRBRP a r e  o u t l i n e d  i n  t h e  P r e l i m i n a r y  S a f e t y  A n a l y s i s  Repor t ,  
S e c t i o n  13.3 .  Arrangements f o r  c o n t a c t i n g  l o c a l  agencies w i l l  be coo rd ina ted  w i t h  t h e  
Tennessee Department o f  P u b l i c  H e a l t h  and t h e  Department o f  C i v i l  Defense. 

11.4 .24 M i t i g a t i o n  o f  Impacts on Oak Ridge (OR, A-37, I t e m  A .3 )  

Oak Ridge shou ld  n e g o t i a t e  w i t h  ERDA f o r  m i t i g a t i o n  o f  CRBRP impacts .  A  p r e r e q u i s i t e  t o  d e t e r -  
m in ing  compensat ion o f  m i t i g a t i o n  o f  impacts  i s  a  d e t e r m i n a t i o n  o f  what t h e  impacts  a re .  There- 
f o r e ,  t h e  s t a f f  recommends a  m o n i t o r i n g  program (see S e c t i o n  6 .1 .6 )  wh ich  w i l l  a s s i s t  i n  such 
d e t e r m i n a t i o n .  

C o n s t r u c t i o n  r e s i d e n t s  would r e q u i r e  t h e  same f a c i l i t i e s  and s e r v i c e s  as o p e r a t i n g  phase r e s i d e n t s  
i n  o r d e r  t o  ach ieve t h e  same q u a l i t y  o f  l i f e .  However, because o f  t h e  temporary  n a t u r e  o f  con- 
s t r u c t i o n  employment, t h e  s e r v i c e s  a r e  u s u a l l y  n o t  p rov ided  i n  t h e  same p r o p o r t i o n .  The re fo re ,  a  
t a b l e  f o r  t hese  s e r v i c e s  i s  n o t  mean ing fu l ,  and would perhaps be m i s l e a d i n g .  

11.4.25 Combined C o n s t r u c t i o n  E f f e c t s  (OR, A-37, I t e m  A .4 )  

The s t a f f  has g i v e n  f u r t h e r  c o n s i d e r a t i o n  t o  o t h e r  p lanned p r o j e c t s  i n  t h e  area and has addressed 
t h i s  t o p i c  i n  S e c t i o n  4.1.  

11 .4 .26 Costs t o  Local  Businessmen (OR, A-37, I t e m  A.5) 

The a b i l i t y  o f  t h e  e x i s t i n g  f i r m s '  enlployees t o  r e a d i l y  s u b s t i t u t e  f o r  c o n s t r u c t i o n  workers  i s  
n o t  e v i d e n t  t o  t h e  s t a f f .  Fo r  example, p r o d u c t i o n  l i n e  and s a l e s  personne l  p robab l y  would n o t  
seek work a t  c o n s t r u c t i o n  p r o j e c t s .  

P r i v a t e  bus iness would n o t  be r e q u i r e d  t o  make investments  i n  c a p i t a l  f a c i l i t i e s .  If t h e y  so 
d e s i r e ,  t h e y  may t a k e  advantage o f  t h e  o p p o r t u n i t y  t o  expand t o  meet a  growing demand f o r  t h e i r  
p roduc ts  and s e r v i c e s .  

11.4.27 Source o f  Work Force (ETDD, A-43) 

Because o f  o t h e r  c o n s t r u c t i o n  p r o j e c t s  p lanned f o r  t h e  f u t u r e  w i t h i n  t h e  area (see S e c t i o n  4 .1 ) ,  
j o b s  r e l a t e d  t o  CRBRP o p e r a t i o n  c o u l d  n o t  be f i l l e d  s o l e l y  f r om l o c a l  unemployment. 

11.4.28 Morgan County Impacts (ETDD, A-43) 

A1 though i t  i s  p o s s i b l e  t h a t  some in -mov ing c o n s t r u c t i o n  workers  would choose t o  r e s i d e  i n  Morgan 
County,  t h e  s t a f f  b e l i e v e s  t h e  impact  w i l l  be so sma l l  t h a t  a  d e t a i l e d  socioeconomic impact  ana l y -  
s i s  i s  n o t  war ranted.  However, t h e  ~ n o n i t o r i n g  program o f  S e c t i o n  6.1.6 shou ld  i n d i c a t e  t h e  



e x t e n t  o f  induced impacts,  wh ich  t h e  s t a f f  expects  t o  be much l e s s  t h a n  s i m i l a r  in lpac ts  1 
s u s t a i n e d  by  Roane, Anderson, and Loudon Count ies ,  which have more d i r e c t  t r a n s p o r t a t i o n  
l e s s  rugged t e r r a i n ,  and w i d e r  cho ices  o f  community s i z e s .  

11.4.29 Loca l  Government Costs f o r  Se rv i ces  (ETDD, A-103) 

The East  Tennessee Development D i s t r i c t  expressed concern about f i n a n c i a l  burdens ( c a p i t :  
o p e r a t i n g )  p laced  on l o c a l  governments as  a  r e s u l t  o f  t he  p r o j e c t .  The s t a f f  i s  o f  t h e  c 
t h a t  an i n - l i e u - o f - t a x  payment shou ld  be n e g o t i a t e d  between t h e  l o c a l  u n i t s  o f  governmenl 
a p p l i c a n t  so t h a t  t h e  f i n a n c i a l  burden i s  compensated i n  a  f a i r  manner. Fur thermore,  the 
recommends on-going socioeconomic m o n i t o r i n g  by t h e  a p p l i c a n t  t o  a s s i s t  l o c a l  u n i t s  o f  gc 
i n  p l a n n i n g  t o  meet t h e  expans ion and h e l p  e s t a b l i s h  a  bas i s  f o r  d i s t r i b u t i o n  o f  impact  f 
( S e c t i o n  6.1.6).  

11.4.30 In -L ieu -o f -Tax  Payment A p p l i c a t i o n s  (ETDD, A-103; AC, A-30) 

The Energy Research and Development A d m i n i s t r a t i o n  has s t a t e d  i t s  w i l l i n g n e s s  t o  cons ider  
impacts  o f  i t s  a c t i v i t i e s  on l o c a l  e n t i t i e s  (Appendix F ) .  ERDA's a u t h o r i z a t i o n  t o  make i 
o f - t a x  payments i s  p r e s e n t l y  l i m i t e d  t o  t h e  C i t y  o f  Oak Ridge and Anderson and Roane Cour 
However, t h e  s t a f f  understands t h a t  t h e  S t a t e  o f  Tennessee Energy O f f i c e  has deve loped pr 
l e g i s l a t i o n  wh ich would a u t h o r i z e  ERDA t o  make s i m i l a r  payments t o  o t h e r  communit ies i n  t 
v i c i n i t y  o f  t h e  s i t e  and t o  t h e  S t a t e  (see t h e  September 10, 1976 l e t t e r  f r om ERDA t o  NRC 
Appendix G ) .  

11.4.31 Loca l  Government Se rv i ces  f o r  M o b i l e  Homes (ETDD, A-104) 

ETDD p o i n t s  o u t  t h a t  m o b i l e  home owners do n o t  pay taxes as o t h e r  home owners do, b u t  on1 
v e h i c l e  t a x .  T h i s  i s  no l o n g e r  t r u e  i n  Tennessee. Mob i l e  home owners pay ad valorem t a x  
u n i t s  as w e l l  as on t h e  l a n d  and t h e  t a x  f o rmu la  i s  t h e  same as f o r  a  permanent d w e l l i n g ,  
r a t e  a g a i n s t  25% o f  t h e  assessed v a l u a t i o n  (market  va lue )  f o r  s i n g l e  u n i t s .  (Commercial 
app l y  t o  m u l t i p l e  u n i t  m o b i l e  homes o r  apar tment  complexes. ) 

The o n l y  r e a l  d i f f e r e n c e  between ad valorem taxes  on a  m o b i l e  home and a  permanent d w e l l i  
t h a t  mob i l e  homes on t h e  average tend  t o  have a  lower  market  va lue  than  permanent d w e l l i n  
hence r e t u r n  l e s s  t o t a l  ad valorem t a x  revenue pe r  u n i t .  

11.4.32 Ava i  1  ab i  1  i t y  o f  Soc i  oeconomi c  Impact  Data (ETDD, A-104) 

The ETDD i s  concerned t h a t  d e t a i l e d  i n f o r m a t i o n  used by t he  a p p l i c a n t  t o  p r o j e c t  t h e  s o c i  
impacts  d iscussed i n  Amendment 6  w i l l  n o t  be made a v a i l a b l e .  I n  t h i s  rega rd ,  t h e  s t a f f  u  
s tands t h a t  t h e  a p p l i c a n t  p rov ides  cop ies  o f  i t s  socioeconomic ana lyses upon reques t  and 
c o n t i n u e  t o  p r o v i d e  l o c a l  o f f i c i a l s  and commit tees w i t h  such i n f o r m a t i o n  (Buh l ,  J u l y  22, 

1! .4.33 Impacts on Lake C i t y  (ETDD, A-105) 

Lake C i t y  expresses t h e  o p i n i o n  t h a t  i t  w i l l  exper ience some e f f e c t s  o f  c o n s t r u c t i o n  and 
of t h e  CRBRP. I n  t he  o p i n i o n  o f  t he  s t a f f ,  r e l a t i v e l y  few CRBRP c o n s t r u c t i o n  workers wou 
t o  l i v e  i n  Lake C i t y  because: ( 1 )  t h e  Anderson County t a x  ra . te  i s  u n a t t r a c t i v e ,  ( 2 )  Lake 
f a r t h e r  from t h e  s i t e  t han  o t h e r  areas o f f e r i n g  s i m i l a r  a t t r a c t i o n s ,  ( 3 )  needing t o  commu 
Oak Ridge t o  reach t h e  s i t e  i s  undes i rab le ,  and ( 4 )  t h e  p resen t  d i s t r i b u t i o n  o f  Oak Ridge 
p r o j e c t  workers i s  more t o  t h e  south  and t o  t h e  e a s t  t han  towards Lake C i t y .  

11 .4 .34 H e a l t h  Se rv i ces  (ETDD, A-106) 

The East  Tennessee H e a l t h  P lann ing  Counc i l ,  I n c . ,  expresses the  o p i n i o n  t h a t  a d d i t i o n a l  m  
s e r v i c e s  w i l l  be r e q u i r e d  i n  t h e  area t o  accomniodate t h e  expected p o p u l a t i o n  i nc rease  r e s  
f rom CRBRP c o n s t r u c t i o n .  The s t a f f  p r e f e r s  t o  make a  d i s t i n c t i o n  between p r i v a t e  s e c t o r  
medica l  s e r v i c e s  and pub1 i c  s e c t o r  s u p p l i e d  lnedical  s e r v i c e s .  The f o r ~ i i e r  respond t o  t h e  
laws o f  supp ly  and demand and cannot r e a l l y  be c o n t r o l l e d  by s t a f f  o r  a p p l i c a n t .  Tax sup 
medica l  f a c i l i t i e s  i n  t h e  area m igh t  be expected t o  exper ience a  snial l  f . i nanc ia1  impact  t 
degree t h a t  t h e  p r o j e c t  i s  exempt f rom ad va lorem taxes.  

11.4.35 P rope r t y  Taxes Dur ing  Cons t ruc t i on  (PMC, A-93, I ten)  3.D) 

The s t a f f  recogn izes  t h a t  i nc reased  proper - ty  taxes would be a  source o f  revenue and no tes  
FES Sec t i on  4.5.4 as one o f  t h e  taxes r e s u l t i n g  f rom p a y r o l l  spending. 



11.4.36 P l a n t  Appearance (OR, A-40, I t e m  25) 
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D iscuss ion  o f  t h e  a tmospher ic  plume has been added t o  S e c t i o n  5.1. The s t a f f  concurs t h a t  most 
peop le  would n o t i c e  t h e  plume more than t h e  p l a n t  b u i l d i n g s .  

11.5 ENVIRONMENTAL IMPACTS OF PLANT OPERATION 

11.5.1 Swi tchyard  60 -cyc le  Hum (OR, A-40, I t e m  26) 

The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  sw i t chya rd  n o i s e  would be accep tab le  a t  t he  c l o s e s t  res idences,  
0 .6  m i l e  from t h e  p l a n t .  An a n a l y s i s  i n d i c a t e s  t hey  would s u s t a i n  a  sound l e v e l  o f  45 dBA o r  l e s s  
f r om a l l  o p e r a t i o n a l  n o i s e  (ER, Sec 5.7.2.2).  

11.5.2 Me l ton  H i l l  Dam (AR, A-6; PMC, A-92, I t e m  1; TN, A-28) 

The DES was i n c o r r e c t  w i t h  rega rd  t o  re leases  f rom Me l ton  H i l l  Dam. I t  shou ld  have s t a t e d  t h a t  
" shou ld  t h e  need a r i s e  f o r  any r e g u l a t i o n  o f  Me l ton  H i l l  Dam which would r e s u l t  i n  l o n g  p e r i o d s  o f  
ze ro  r e l e a s e ,  t h e  o p e r a t i o n s  ( o f  CRBRP) would be coo rd ina ted  t o  meet f l o w  requ i rements  a t  t h e  
CRBRP s i t e . "  (See PMC comment 1, p.  A-92.)  E f f e c t s  on Me l ton  H i l l  Lake under zero  r e l e a s e  would 
t h u s  be a t t r i b u t a b l e  t o  t h e  dam o p e r a t i o n  r a t h e r  than CRBRP requ i rements .  

11 .5 .3  C losu re  o f  t h e  Waterway (AR, A-3) 

P l a n t  o p e r a t i o n  would n o t  r e q u i r e  use o f  t h e  r i v e r  f o r  t r a n s p o r t  o f  m a t e r i a l s ;  t h e r e f o r e ,  i t s  
c l o s u r e  t o  commercial n a v i g a t i o n  would have no impact  upon p l a n t  o p e r a t i o n .  

11.5.4 Downstream Water Use (ERDA, A-13, TN, A-28) 

I n  S e c t i o n  5 .2 ,  t h e  r e f e r e n c e  t o  L e n o i r  C i t y  has been d e l e t e d  and t h e  d i s t a n c e  t o  t he  Harr iman 
i n t a k e  a long  t h e  Emory t r i b u t a r y  i s  g i ven  i n  r i v e r  m i l e s .  Even w i t h  occas iona l  C l i n c h  R i v e r  f l o w  
r e v e r s a l ,  t h e  s t a f f ' s  o p i n i o n  i s  t h a t  d i l u t i o n  i n  t h e  immediate v i c i n i t y  o f  t h e  p l a n t  would be 
f u l l y  s u f f i c i e n t  f o r  meet ing  TWQCB domest ic wa te r  use s tandards  a t  t h e  Harr iman i n t a k e  and a t  t h e  
ORGDP i n t a k e  1 . 5  m i l e s  downr i ve r .  

11.5.5 C l a s s i f i e d  Uses o f  t h e  R i v e r  (TN, A-28) 

P r o t e c t i n g  t h e  r i v e r  f o r  c l a s s i f i e d  uses i s  a n t i c i p a t e d  th rough  conformance t o  t h e  S t a t e ' s  wa te r  
q u a l i t y  c r i t e r i a .  S ince  t h e  d i scha rge  i s  smal l  and i t s  t e l~ ipe ra tu re  and chemical  c o n c e n t r a t i o n  
e l e v a t i o n s  above ambient a r e  modest, deg rada t i on  o f  wa te r  q u a l i t y  t h a t  c o u l d  a f f e c t  c l a s s i f i e d  
uses would be con f i ned  t o  a  v e r y  smal l  a rea ( l e s s  t han  a  t e n t h  o f  an a c r e )  i n  t h e  v i c i n i t y  o f  t h e  
d i scha rge  p o i n t .  The smal l  a rea ve ry  l i k e l y  would be cons idered t o  be a  p a r t  o f  t h e  a l l o w a b l e  
m i x i n g  zone f o r  p l a n t  e f f l u e n t s .  Tennessee-appl icant-EPA d i scuss ions  have r e s u l t e d  i n  g e n e r a l l y  
accep tab le  e f f l u e n t  c o n d i t i o n s  f o r  assu r i ng  wa te r  q u a l i t y  p r o t e c t i o n .  

11.5.6 Spo r t  F i s h i n g  A c t i v i t y  (OR, A-41, I t e m  29) 

S p o r t  f i s h i n g  a c t i v i t y  may a t  t imes  exceed t h e  a c t i v i t y  i n d i c a t e d  i n  S e c t i o n  2 .7 .2  and 5 .2 .  
Recent da ta  coming t o  t h e  s t a f f ' s  a t t e n t i o n  show about  1000 f ishermen per  month d u r i n g  t h e  w i n t e r  
and 1600 p e r  month d u r i n g  t h e  sunlnler a t  t h e  Mel ton H i l l  Dam t a i l w a t e r  (Van N o r t ,  14 Apr 1976 ) .  

11.5.7 Cumula t ive  E f f e c t s  o f  D ischarges (DOI, A-11) 

The cumu la t i ve  e f f e c t s  o f  t he rma l ,  chemical  and r a d i o a c t i v e  d i scha rges  fro111 t h e  Oak Ridge N a t i o n a l  
Labo ra to ry  (ORNL) and t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t  (ORGDP) have n o t  been ana lyzed spe- 
c i f i c a l l y  i n  t h e  s t a f f ' s  r e v i e w  of  t h e  proposed C l i n c h  R i v e r  P l a n t .  Such d ischarges presumably do 
c o n t r i b u t e  t o  t h e  background c o n d i t i o n s  t h a t  e x i s t  i n  t h e  v i c i n i t y  o f  t h e  CRBRP s i t e .  However, 
t h e  d i scha rges  f rom CRBRP would  be so sma l l  t h a t  t h e  i nc remen ta l  e f f e c t s  o f  i t s  o p e r a t i o n  would be 
i n s i g n i f i c a n t .  As d i scussed  i n  S e c t i o n  5.3.3, t h e  a tmospher ic  c o n d i t i o n s  a r e  such t h a t  a i r b o r n e  
m a t e r i a l s  fro111 CRBRP would r a r e l y  i n t e r a c t  w i t h  those fro111 ORGDP and p robab l y  never  w i t h  those 
f rom ORNL; hence, no cun iu la t i ve  e f f e c t s  would r e s u l t  t o  t h e  ecosystem. The impacts  of chemica ls  
re leased  i n  t h e  p l a n t ' s  l i q u i d  e f f l u e n t  have been judged a g a i n s t  t h e  b a s e l i n e  chemical  burden, 
i n c l u d i n g  upstream c o n t r i b u t i o n s ,  and found t o  be i n s i g n i f i c a n t ;  under n o - f l o w  r i v e r  c o n d i t i o n s ,  a  
c o n c e n t r a t i o n  w i t h i n  an area of  l e s s  than 0.1 ac re  would occur ;  t h e r e  would be no chemical  i n t e r -  
a c t i o n  w i t h  r e l e a s e s  e lsewhere.  Thermal r e l e a s e s  t o  t h e  r i v e r  cove r  so sma l l  an area ( F i g u r e  5.3) 
as t o  assure  no i n t e r a c t i o n  w i t h  any o t h e r s .  The es t ima ted  doses t o  i n d i v i d u a l s  and p o p u l a t i o n s  
f rom CRBRP r a d i o a c t i v e  e f f l u e n t s  a r e  v e r y  smal l  ( S e c t i o n  5 . 7 . 3 )  and would r e p r e s e n t  a  n e g l i g i b l e  
i nc remen ta l  i l i tpact .  



11.5.8 Impingement Losses (OR, A-41, I t e m  30) 

E n l a r g i n g  t h e  openings th rough  which t h e  i n t a k e  water  passes, o r  I n c r e a s i n g  t h e i r  number, 
decrease t h e  i n t a k e  wa te r  v e l o c i t y  and, hence, t h e  chances o f  f i s h  Impingement. T h i s  i s  r 
necessary  i n  v iew o f  t h e  l ow  v e l o c i t y  (0 .3  t o  0.5 fps)  t h a t  would r e s u l t  f r om t h e  p r e s e n t  
A l s o  see S e c t i o n  11.3.7.  

11.5.9 Compliance w i t h  FWPCA (EPA, A-17, I t e m  4 and A-21) 

The s t a f f  used mathemat ica l  models t o  c h a r a c t e r i z e  t h e  chemical  and thermal  plumes, assumi 
days o f  ze ro  r i v e r  f l o w .  Based upon t h e  r e v i s e d  p l a n t  o p e r a t i o n  (Sect ions  3.3 and 3 .4) ,  e 
o f  t h e  near  f i e l d  plume shows t h a t  t h e  e f f l u e n t s  would exper ience a  3 0 - f o l d  d i l u t i o n  w i t h i  
f e e t  f r om t h e  d i scha rge  p o i n t .  I n  t h e  f a r  f i e l d ,  t h e  plume would spread l a t e r a l l y  a f t e r  r 
t h e  s u r f a c e  and e f f l u e n t s  would be d i l u t e d  t o  near  ambient l e v e l s  w i t h i n  100 f e e t  o f  t h e  c 
The thermal  plume would ach ieve a  s t e a d y - s t a t e  c o n d i t i o n  w i t h i n  t h e  30-day p e r i o d .  F i g u r ~  
shows t h e  l a t e r a l  e x t e n t  and i n t e n s i t i e s  o f  t h e  chemical  and thermal  plumes a t  t h e  end o f  
The s t a f f ' s  o p i n i o n  i s  t h a t  t h e  p l a n t  would meet Federa l  and S t a t e  water  q u a l i t y  s tandards  
a l l  c o n d i t i o n s  o f  minimum f l ow ,  i n c l u d i n g  ze ro  f l o w  as d iscussed above. See 11.5.2 r e  ope 
o f  Me l ton  H i l l  Dami 
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FIGURE 1 1 . 1  Chemical and Thermal Plumes, 30-Day No R i v e r  Flow 

11.5.10 Impacts o f  C o o l i n g  Water D ischarge (PMc, A-92, I t e m  2)  

Changes have been made i n  Sec t i ons  5.3.2.1 and 5.4.1 a p p r o p r i a t e  t o  assessments o f  t h e  new 
wa te r  d i scha rge  parameters ( l i s t e d  on page A-95, I t e m  5)  wh ich  were determined f o l l o w i n g  p  
ment o f  t h e  t u r b i n e  gene ra to r .  

11.5.11 Coo l i ng  Tower D r i f t  Rate (OR, A-41, I t e m  32) 

The des ign  d r i f t  r a t e  f o r  t h e  c o o l i n g  towers  i s  0.05% as quoted i n  Sec t i ons  3 .4 .1  and 5.3.  
r a t e  was a l s o  used i n  t h e  d r i f t  impact  a n a l y s i s .  However, based on r e c e n t  f i e l d  s t u d i e s ,  
d r i f t  r a t e s  a r e  app rox in ia te l y  an o r d e r  of magnitude sma l l e r .  The re fo re ,  t h e  s t a f f  no tes  i 
t i o n  5.3.3 an a n t i c i p a t e d  d r i f t  r a t e  i n  t h e  0.005 t o  0.008% range. 



11.5.12 I n t e r a c t i o n  W i t h  Atmospher ic Plume f rom ORGDP (OR, A-41, I t e m  33) 
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The ORGDP d i s s i p a t e s  a  r e l a t i v e l y  l a r g e  amount of  waste hea t  compared t o  t h a t  expected f rom t h e  
CRBRP t o  t h e  southeast .  To d i s s i p a t e  t h e  hea t  a  r e l a t i v e l y  l a r g e r  f l o w  r a t e  i s  needed a t  ORGDP, 
r e l e a s i n g  l a r g e  amounts o f  wa te r  vapor t o  t h e  atmosphere v i a  t h e  evapo ra t i on  process. I n  t u r n ,  
r e l a t i v e l y  l o n g  plumes r e s u l t .  The CRBRP plumes would be much s h o r t e r .  W i th  a  sou th  o r  sou theas t  
wind, a  ve ry  l ow  p r o b a b i l i t y  may be expected f o r  i n t e r a c t i o n  o f  t h e  two plumes. 

11.5.13 Fog on Route 95 and Bear Creek Road (OR, A-41 , I t e m  34) 

The e f f e c t s  of  f o g g i n g  on Route 95 would be s i m i l a r  t o  those f o r  ORNL. Where t h e  highway c rosses  
t h e  C l i n c h  R i v e r ,  t h e  va lue  f o r  Me l ton  H i l l  Dam i s  more a p p r o p r i a t e .  S ince Bear Creek Road i s  
separa ted from t h e  CRBRP s i t e  by Chestnut  Ridge, i t  p robab l y  would s u s t a i n  no impact  f rom t h e  
CRBRP c o o l i n g  towers .  Plume r i s e  most l i k e l y  would be enhanced f rom two p a r a l l e l  banks o f  f i v e  
c e l l s  compared t o  a  l i n e a r  a r r a y  o f  10. The amended ER i n d i c a t e s  t h a t  i f  a  l i n e a r  c o o l i n g  tower  
a r r a y  i s  used, i t  w i l l  c o n s i s t  o f  two c o o l i n g  towers  each w i t h  14 c e l l s .  However, a  c i r c u l a r  
a r r a y  o f  c e l l s  a l s o  i s  under c o n s i d e r a t i o n .  S e c t i o n  9.4.1 r e f l e c t s  t h e  change. 

11.5.14 C h l o r i n e  i n  t h e  C o o l i n g  Tower D r i f t  (OR, A-40, I t e m  27) 

The c o n c e n t r a t i o n  o f  c h l o r i n e  i n  t h e  d r i f t  f r om t h e  c o o l i n g  towers  would be about  t h e  same as t h a t  
o f  most m u n i c i p a l  w a t e r  systems, n o r m a l l y  n o t  cons ide red  harmfu l  f o r  i r r i g a t i o n .  

11.5.15 Long-Term D r i f t  D e p o s i t i o n  (OR, A-40, I t e m  28) 

The s ta tement  ( S e c t i o n  5 .3 .3)  t akes  an ex t reme ly  c o n s e r v a t i v e  v iew o f  d r i f t  d e p o s i t i o n  by ove r -  
l o o k i n g  m i n e r a l  l e a c h i n g  and runo f f .  I n  t h e  long- term,  accumu la t i on  i n  b i o l o g i c a l  components 
p robab l y  would be un impor tan t  t o  t h e  h e a l t h  of  t h e  ecosystem because o f  t h e  o p e r a t i o n  o f  t hose  
processes a lone  d u r i n g  t h e  l i f e  o f  t h e  p r o j e c t .  

11.5.16 D r i f t  E f f e c t s  on Cave - re la ted  Species (BN, A-89) 

The s t a f f  does n o t  b e l i e v e  t h a t  c a v e - r e l a t e d  spec ies  would be a f f e c t e d  by c o o l i n g  tower  d r i f t .  
Ons i t e  caves a r e  l o c a t e d  app rox ima te l y  1.1 111i1es n o r t h  of t h e  s i t e .  Ent rance o f  d r i f t  d i r e c t l y  
i n t o  t h e  cave env i ronment  wou ld  be u n l i k e l y  because openings of  t h e  caves do n o t  f a c e  t h e  downwind 
t r a v e r s e  o f  t h e  plume. A t  t h i s  d i s t a n c e  and d i r e c t i o n  f rom t h e  p l a n t ,  i f  no h i l l s  e x i s t e d  between 
t h e  caves and t h e  p l a n t ,  l e s s  t han  7 / lb /acre / lnonth  o f  t o t a l  d i s s o l v e d  s o l i d s  m igh t  c o n s e r v a t i v e l y  
be expected t o  be depos i t ed .  Most o f  i t  would be depos i t ed  on t h e  su r faces  o f  t he  leaves and 
t r u n k s  o f  t r e e s  i n  t h e  area and would e v e n t u a l l y  be depos i t ed  i n  t h e  l i t t e r .  The d e p o s i t s  wou ld  
be added t o  t h e  m i n e r a l s  c y c l i n g  i n  t h e  s o i l - p l a n t  system. They would have min imal  impact on t h e  
cave env i ronment  even i f  t h e y  e n t e r e d  t h e  groundwater .  

11 .5 .17 Downstream Chemical Concen t ra t i ons  (PMC, A-95, I t e m  8 )  

S e c t i o n  5 .4 .1  has been r e v i s e d  t o  r e f l e c t  new i n f o r m a t i o n  s u p p l i e d  by t h e  a p p l i c a n t  i n  ER Amend- 
ment V I .  Chemical c o n c e n t r a t i o n s  would be a lmost  f u l l y  d i l u t e d  t o  ambient w i t h i n  100 f e e t  o f  t h e  
d i scha rge .  

11.5.18 Disposa l  o f  N o n r a d i o a c t i v e  Waste (TN, A-26, 28) 

C a f e t e r i a ,  o f f i c e ,  o t h e r  s o l i d  waste, and l i q u i d  waste n o t  processed a t  t h e  p l a n t  would be c o l -  
l e c t e d  and d isposed o f  o f f s i t e  by a  l i c e n s e d  c o n t r a c t o r .  The c o n t r a c t  wou ld  be awarded by a  
c o m p e t i t i v e  b i d d i n g  procedure  and t h e  c o n t r a c t o r  wou ld  be r e q u i r e d  t o  have a l l  necessary l i c e n s e s  
O f f s i t e  t r ea tmen t  and d i s p o s a l  o f  waste m a t e r i a l s  wou1.d conform t o  a p p l i c a b l e  r e g i l l a t i o n s  and 
shou ld  have min imal  impact  on t h e  env i ronment .  Wastes d isposed o f  o f f s i t e  would be i n  s o l i d  f o r m  
and sl i ia l l  i n  volume r e l a t i v e  t o  t h a t  frorn m u n i c i p a l i t i e s .  

11.5.19 Medica l  F a c i l i t i e s  (HEW, A-8) 

As d i scussed  i n  S e c t i o n  7.1,  t h e  s t a f f ' s  o b j e c t i v e  i n  t h e  s a f e t y  r e v i e w  i s  t o  assure t h a t  a c c i d e n t  
r i s k s  w i t h  t h e  CRBRP a r e  a c c e p t a b l y  low, comparable t o  l i g h t  wa te r  r e a c t o r s  (LWRs). Burdens on 
f a c i l i t i e s  shou ld  t h e r e f o r e  be no g r e a t e r  than those assoc ia ted  w i t h  LWRs, wh ich  thus f a r  have 
been sma l l .  

11.5.20 Requi red Community S e r v i c e s  (PMC, A-93, I t e m  3.E.1) 

The s t a f f  concurs  t h a t  o t h e r  va lues  f o r  sollie DES Tab le  5.9 r a t i o s  may be e q u a l l y  as a p p r o p r i a t e .  
I n  f a c t ,  u s i n g  a  range o f  va lues  may be a  more accu ra te  way t o  make t h e  p r e s e n t a t i o n .  The purpose 



,of t h e  t a b l e ,  however, i s  t o  p o i n t  o u t  t h a t  t h e r e  a re  o f t e n  p u b l i c  s e c t o r  s e r v i c e  c o s t s  1 
over looked,  and i n  t he  absence o f  t r ea tmen t  o f  t h e  t o p i c  i n  t h e  o r i g i n a l l y  s u b m i t t e d  ER, 
wishes t o  n o t e  t h e  approx imate  magnitude o f  t h e  s e r v i c e s .  The va lues r e c e n t l y  p r o v i d e d  t 
a p p l i c a n t  have been rev iewed by t h e  s t a f f  and found t o  be reasonab le  app rox ima t i ons  (ER, 

11.5.21 P o p u l a t i o n  I nc rease  Dur ing  P l a n t  Opera t i on  (PMC, A-93, I t em 3. E.2) 

The s t a f f  a n a l y s i s  o f  p o p u l a t i o n  i nc rease  d u r i n g  p l a n t  o p e r a t i o n  i s  summarized i n  S e c t i o r  
t h e  judgment o f  t h e  s t a f f  i t  i s  a p p r o p r i a t e  t o  cons ide r  a  h i g h e r  f r a c t i o n  o f  secondary wc 
a t t r a c t e d  t o  t h e  area than  t h e  va lues used by  t h e  a p p l i c a n t .  The h i g h e r  va lue  i s  j u s t i f i  
t i c u l a r l y  i n  v iew o f  o t h e r  p r o j e c t s  contempla ted f o r  t h e  area ( S e c t i o n  4 .1 ) .  The re fo re ,  
r e s u l t i n g  impacts  o f  t h i s  p o s s i b i l i t y  must be assessed. 

11.5.22 Persona l  P r o p e r t y  Taxes D u r i n g  Opera t i on  (PMc, A-93, I t em 3. F. 1  ) 

Sec t i on  5.6.1 has been m o d i f i e d  t o  i n c o r p o r a t e  persona l  p r o p e r t y  taxes.  Revenues f rom pc 
p r o p e r t y  taxes g e n e r a l l y  a r e  combined w i t h  r e a l  p r o p e r t y  taxes.  

11.5.23 I n - l i e u - o f - T a x  Payments by TVA (PMC, A-93, I t e m  3.F.2) 

S ince TVA w i l l  n o t  be an owner o f  the.CRBRP d u r i n g  t h e  demonst ra t ion  phase, t h e r e  i s  no t 
TVA t o  make i n - l i e u - o f - t a x  payments. (See PMC comments, Enc losure  5, on page A-100.) Tt  
paragraph o f  S e c t i o n  5.6.1 has been m o d i f i e d  a c c o r d i n g l y .  

11.5.24 Reference t o  R a d i a t i o n  Pathway Model i n  S e c t i o n  5.7 (AC, A-31) 

ICRP P u b l i c a t i o n  2 (1959) p resen ts  models f o r  c a l c u l a t i n g  t h e  dose t o  v a r i o u s  organs f r o n  
n u c l i d e s  once t h e y  have en te red  t h e  body. Regu la to ry  Guide 1.109 (March 1976) p resen ts  n 
c a l c u l a t i n g  doses t o  man f rom r e a c t o r  e f f l u e n t s .  WASH-1258 (1973) presents  models f o r  cc 
doses t o  b i o t a  o t h e r  t han  man f rom r e a c t o r  e f f l u e n t s .  The dose models i n  ICRP-2 a r e  i n c c  
i n t o  t h e  models presented i n  Regu la to ry  Guide 1.109 and WASH-1258. These re fe rences  a r e  
i n  t h e  FES. 

11.5.25 R a d i o l o g i c a l  Impact  on B i o t a  Other  Than Man (NRDC, A-54) 

Exper ts  on t h e  s u b j e c t  g e n e r a l l y  agree t h a t  t h e  human dose l i m i t s  a r e  c o n s e r v a t i v e  f o r  o t  
spec ies .  The s t a f f  d i d  n o t  say t h a t  such conservat ism i s  an e s t a b l i s h e d  f a c t .  We do, hc 
b e l i e v e  t h a t  t h e  genera l  agreement o f  e x p e r t s  i s  adequate and i s  t h e  b e s t  e v a l u a t i o n  ava i  
da te .  

11.5.26 Concen t ra t i on  o f  Rad ioac t i ve  Elements i n  W i l d l i f e  (DOI, A-1 1 )  

Sec t i on  5.7.1.3 i n c l u d e s  a  d i s c u s s i o n  o f  t h e  doses t h a t  m i g h t  be rece i ved  by w i l d l i f e  i n  
v i c i n i t y  o f  t h e  p l a n t .  The doses es t ima ted  f o r  b i o t a  o t h e r  t h a n  lnan i n c l u d e  b ioaccumula t  
f a c t o r s  where they  a r e  known t o  be a p p l i c a b l e .  

11.5.27 B ioaccumula t ion  F a c t o r  i n  Tab le  5.1 (ERDA, A-13) 

Measurements taken t o  da te  have genera ted a  w ide range o f  va lues f o r  b ioaccumu la t i on  f a c t  
ANL-75-3, p a r t  111, i n c l u d e s  a  s ta tement  t h a t  t h e i r  da ta  shou ld  n o t  be used t o  e s t i m a t e  c  
t r a t i o n  f a c t o r s .  ANL-8060, p a r t  111, was a  s tudy  o f  t h e  Great  Lakes; C l i n c h  R i v e r  preset- 
d i f f e r e n t  env i ronment .  The s t a f f  chose t o  use t h e  we l l - r ecogn i zed  r e s u l t s  presented i n  t 
erence c i t e d  i n  t h e  OES t o  approx imate  t h e  b ioaccumu la t i on  f a c t o r s  f o r  a l l  s i t e s .  I n  a n j  
f o r  t h e  C l i n c h  R i v e r  p l a n t ,  changing t h e  b ioaccumu la t i on  f a c t o r  f o r  p l u t o n i u m  i n  f reshwat  
a q u a t i c  p l a n t s  f r om 350 t o  5000 would r e s u l t  i n  no i nc rease  i n  t h e  dose t o  humans; t h e  dc 
f i s h ,  a lgae,  and ducks would  i nc rease  by much l e s s  t han  1%. The s t a f f  i s  c o n t i n u a l l y  exa 
expe r imen ta l  da ta  t o  keep ou r  b ioaccumu la t i on  f a c t o r s  up - to -da te .  P r e s e n t l y ,  n e i t h e r  suf  
d a t a  n o r  s u f f i c i e n t  p o t e n t i a l  s i g n i f i c a n c e  e x i s t  t o  wa r ran t  changing t h i s .  f a c t o r .  

11.5.28 D i s p e r s i o n  o f  Gaseous Releases (C, A-8) 

Whi le  t h e  f requency and d u r a t i o n  o f  gaseous re leases  f rom t h e  Rad ioac t i ve  Argon P r o c e s s i ~  
have n o t  been determined, t h e  s t a f f  cons ide rs  t h e  use o f  an annual  average c o n c e n t r a t i o n  
( c h i / Q )  t o  be a  reasonab le  approach i n  pe r fo rm ing  dose c a l c u l a t i o n s  a t  t h i s  s tage  of r e v i  
s i d e r i n g  t h e  h i g h  degree o f  c o n t r o l  t h a t  can be e x e r c i s e d  w i t h  t h e  smal l  volume i n v o l v e d .  
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11.5.29 Dose t o  Most C r i t i c a l  Individual (EPA, A-22, Item 2)  

In both the  d r a f t  and f i n a l  s ta tements ,  the dose ca lcu la t ions  a r e  based on conservat ive assump- 
t i o n s  regarding the  d i l u t i o n s  of radionucl ides i n  the l iqu id  discharge and e f f l u e n t  gases and the  
use by man of the  plant  surroundings. This conservatism includes the  use of above average inges- 
t i o n  r a t e s  and above average time spent  in the  plant  environs. Age groups corresponding t o  a d u l t s ,  
t eens ,  ch i ld ren ,  and i n f a n t s  a r e  evaluated depending on the  pathways and the  radioisotopes involved. 

The sentence from the  d r a f t  statement which i s  quoted in the comment by EPA has been corrected in  
t h e  f i n a l  s ta tement .  For t h e  C R B R P  in  general ,  the doses presented in the  s tatement  a r e  f o r  an 
a d u l t .  In t h e  FES, an a d u l t  was used a s  the  receptor  ("most c r i t i c a l  ind iv idua l" )  f o r  a l l  path- 
ways except ingest ion of milk from cows drinking Clinch River water.  An i n f a n t  was taken as  the  
receptor  f o r  the  cow-milk-pathway case. 

11.5.30 Occupational Radiation Exposure ( N R D C ,  A-55) 

Section 5.7.2.5 i s  not intended t o  show t h a t  t h e  f a c i l i t y  meets the requirements of 10 CFR 20 
regarding occupational rad ia t ion  exposure. Nor i s  i t  intended t o  demonstrate t h a t  the  plant  
design wi l l  lead t o  "As Low As Reasonably Achievable" occupational rad ia t ion  exposures. This 
sec t ion  does present  an es t imate  of the occupational rad ia t ion  exposure which can be used to 
assess  the  environmental impact of the p lan t .  Chapter twelve of the  Clinch River PSAR describes 
t h e  rad ia t ion  pro tec t ion  design of the  p lan t ;  the  s t a f f ' s  evaluat ion of t h i s  design wil l  be pre- 
sented in  i t s  SER. 

As s t a t e d  by N R D C ,  i t s  p e t i t i o n  requesting lower occupational r a d i a t i o n  exposure l i m i t s  i s  pending 
before t h e  Commission. Clinch River and a l l  o ther  p lan ts  wil l  be required t o  meet the rad ia t ion  
exposure l i m i t s  decided upon by the  Commission. Until such time as  a decision i s  made, the  s t a f f ' s  
evaluat ion wi l l  be based on the  cur ren t  regu la t ions .  

11.5.31 Radioactive Waste Transport Route (NC, A-24) 

I f  a t ranspor ta t ion  route  f o r  new o r  spent  fuel  o r  rad ioac t ive  waste i s  se lec ted  through North 
Carol ina,  the  app l ican t  s t a t e s  t h a t  appropriate  s t a t e  a u t h o r i t i e s  wi 11 be n o t i f i e d  (Caffey,  
May 19, 1976). 

11.5.32 Summary of Annual Radiation Doses (EPA, A-18; NRDC, A-55) 

The responses given below a r e  r e l a t e d  by number t o  the  NRDC comment items on page A-55 

1 )  An es t imate  of the  cumulative dose t o  the  U.S. population due t o  CRBKP's re leases  i s  
included in FES Sect ion 5 .7 .2 .8 .  

2)  The population dose es t imates  presented in Chapter 5 represent  the  50-year dose commitment 
assoc ia ted  with t h e  populat ion 's  annual exposure t o  and uptake of r a d i o a c t i v i t y  a t  the  
midpoint of p l a n t - l i f e .  Thus, the  dose es t imates  have considered the  t o t a l  re lease  t o  the  
end of p l a n t - l i f e  and the  projected population. The s t a f f  considers  these est imates  t o  be an 
adequate evaluat ion of the  environmental impact. 

3) Calculat ion of heal th e f f e c t s  from very low level population doses i s  sub jec t  t o  g r e a t  uncer- 
t a i n t i e s .  The s t a f f  f e e l s  t h a t  a p resen ta t ion  of r e l a t i v e  impact ( i . e . ,  co~iiparison with 
na tura l  background r a d i a t i o n )  i s  s u f f i c i e n t .  Exposure of workers a t  nuclear  f a c i  1 i t i e s  i s  
c a r e f u l l y  monitored and cont ro l led .  The occupational exposure l i m i t s  s t a t e d  in 10 CFR 20 a r e  
based on the  recommendations of in te rna t iona l  bodies of experts  and a r e  believed t o  r e s u l t  in 
minimal r i s k s  t o  individual  workers. 

4) See Section 11.11.3 f o r  a discussion of doses associated with the  supporting fuel  cycle  
(Appendix 0 ) .  

5)  The s t a f f  be1 ieves the  FES adequately documents the  references,  methodology, and assumptions 
necessary t o  make a c r i t i c a l  evaluat ion of the  radiological  impact of the p l a n t .  

11.6 ENVIRONMENTAL MEASLIREMENT AND MONITORING PROGRAMS 

11.6.1 Radionucl ide Analyses (ERDA, A-13) 

The monitoring program f o r  Clinch River includes analyses f o r  Sr-89, Sr-90, H-3, Pu, U ,  and a t  
l e a s t  ten ganinia emit t ing nucl ides.  The s t a f f  f i n d s  these analyses of s p e c i f i c  radionucl ides t o  be 
adequate. 



11.6.2 R a d i o l o g i c a l  M o n i t o r i n g  of  F i l t e r  Feeders (C, A-7) 

The A s i a t i c  Clams e n t r y  i n  Table 6.2 was n o t  c l e a r .  The clam meat w i l l  be ana lyzed f o  
e m i t t i n g  nuc l i des ,  gross beta ,  and gross alpha. Only t h e  s h e l l s  w i l l  be ana lyzed f o r  
and Pu. Only  ve ry  smal l  q u a n t i t i e s  o f  Pu a r e  expected t o  be found; t h e  gross a lpha me, 
w i l l  d e t e c t  Pu a long  w i t h  t h e  o t h e r  a lpha e m i t t e r s .  I f  t h e  gross a lpha measurements a  
t h a n  expected, more ana lyses of  t h e  p lu ton ium i so topes  would be requ i red .  

11.6.3 Surface Water Rad io log i ca l    on it or in^ (DOI, A-10) 

Revised Table  6.1, a long  w i t h  F igu res  6.1 and 6.2, shou ld  adequately i d e n t i f y  t h e  rese l  
t i o n s  where samples w i l l  be taken. Cons ide ra t i on  w i l l  be g i ven  t o  m o n i t o r i n g  s torm dr: 
b u i l d i n g s  and ya rds  i n  design of t h e  o p e r a t i o n a l  m o n i t o r i n g  program. 

11.6.4 Environmental  M o n i t o r i n g  f o r  T r i t i u m  (EPA, A-20) I 
The s t a f f  has es t ima ted  t h a t  t h e  CRBRP gaseous re leases  w i l l  c o n t a i n  s u b s t a n t i a l l y  les :  
t h a n  gaseous re leases  from l i g h t  wa te r  r e a c t o r s .  Fo r  l i g h t  water  r e a c t o r s ,  we do n o t  r 
t r i t i u m  a n a l y s i s  o f  s o i l ,  vege ta t i on ,  pas tu re  grass, m i l k ,  o r  food crops un less  t h e  dos 
ment suggests t h a t - t h e s e  pathways a r e  s i g n i f i c a n t .  As i n d i c a t e d  i n  t h e  DES, ou r  assess 
t h a t  t h e  t o t a l  maximum dose from these pathways i s  ve ry  smal l .  The ER s t a t e s  t h a t  C l i r  
wa te r  i s  n o t  used f o r  i r r i g a t i o n ,  a l t hough  r i v e r  water  i s  pumped t o  c a t t l e  t o  d r i n k  dur 
o f  low groundwater.  Our assessment i n d i c a t e s  t h a t  t h e  t o t a l  maximum doses f rom the  m i l  
f rom t h i s  pathway a r e  very  smal l .  Therefore ,  t he  s t a f f  be l i eves  t h a t  t he  t r i t i u m  monit  
system i s  adequate. 

11.6.5 P reopera t i ona l  Rad io log i ca l  M o n i t o r i n g  (TN, A-25) I 
As s t a t e d  i n  t h e  DES, t h e  purpose of t h e  p reopera t i ona l  r a d i o l o g i c a l  m o n i t o r i n g  program 
i d e n t i f y  background l e v e l s  o f  r a d i o a c t i v i t y  and r a d i a t i o n .  I n p u t  t o  t h e  d e c i s i o n  t o  op 
CRBRP i s  n o t  a  purpose o f  t h e  program; t h e  program does n o t  need t o  s t a r t  u n t i l  two yea 
p l a n t  ope ra t i on .  

11.6.6 H e a l t h  Survey (EcNP, A-45, it err^ 3)  

A h e a l t h  survey i d e n t i f y i n g  h e a l t h  e f f e c t s  f rom nuc lea r  p l a n t s  would be ex t reme ly  d i f f i  
n o t  imposs ib le ,  t o  pe r fo rm because re leases  f rom nuc lea r  f a c i l i t i e s  a re  l i m i t e d  t o  va lu l  
shou ld  r e s u l t  i n  no de tec tab le  e f f e c t s  on sur rounding popu la t i ons .  The r a d i o l o g i c a l  en. 
m o n i t o r i n g  system presented i n  t h e  FES w i l l  r r ~ o n i t o r  t h e  s i g n i f i c a n t  pathways by which hl 
be exposed t o  o r  i n t a k e  r a d i o a c t i v i t y  o r i g i n a t i n g  a t  t h e  p l a n t .  

11.6.7 Enforcerr~ent o f  A p p l i c a n t ' s  M o n i t o r i n g  Programs (NRDC, A-55) 

The env i ronmenta l  r a d i o l o g i c a l  m o n i t o r i n g  program would be p a r t  o f  t h e  p l a n t ' s  t echn ica '  
f i c a t i o n s .  The O f f i c e  o f  I n s p e c t i o n  and Enforcement o f  NRC i s  respons ib le  f o r  ensu r ing  
a p p l i c a n t s  f u l f i l l  t h e  program as s e t  f o r t h  i n  t he  t e c h n i c a l  s p e c i f i c a t i o n s .  F u r t h e r  d- 
of t he  enforcement program i s  n o t  a p p r o p r i a t e  t o  the  purpose o f  t h i s  s ta tement .  

11.6.8 M o d i f i c a t i o n s  t o  Me teo ro log i ca l  Tower (PMC, A-97, I t em 22) 

Sec t i on  6 .1 .3  has been r e v i s e d  t o  i n c l u d e  new i n f o r m a t i o n  s u p p l i e d  by t h e  a p p l i c a n t  i n  t 
Amendment V I  . 

11.6.9 Com~nercial F i s h e r i e s  (C, A-7) 

The a p p l i c a n t ' s  ope ra t i ona l  m o n i t o r i n g  p l a n  encompasses t h e  number o f  spec ies  compos i t ic  
i n g  comniercial spec ies)  o f  a d u l t ,  j u v e n i l e  and l a r v a l  f i s h  i n  t h e  v i c i n i t y  o f  t h e  p l a n t  
s t a f f ' s  o p i n i o n  i s  t h a t  m o n i t o r i n g  r e q u i r e d  under t h e  NRC techn ica l  s p e c i f i c a t i o n s  a t  t P  
1  icense stage, t oge the r  w i t h  t h e  m o n i t o r i n g  p r i o r  t o  c o n s t r u c t i o n  (Sec t i on  6.1.4.1 ) and 
would p r o v i d e  adequate i n f o r m a t i o n  f o r  d e t e c t i n g  CRERP-caused changes i n  commercial f i s h  
assess ing t h e i r  s i g n i f i c a n c e .  

11.6.10 Heavy Meta ls  i n  B i o t a  and Sediments (C, A-7) 

The s t a f f  agrees t h a t  analyses would be necessary t o  d e t e c t  e f f e c t s  o f  heavy meta ls  r e l e  
t h e  p l a n t .  The n e c e s s i t y  f o r  a p p r o p r i a t e  measurements w i l l  be cons idered by t h e  s t a f f  w 
i n g  t e c h n i c a l  s p e c i f i c a t i o n s  a t  t h e  ope ra t i ng  l i c e n s e  stage. 



11.6.11 Groundwater M o n i t o r i n g  (001, A-10) 
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A l l  wa te r  requ i remen ts  f o r  p l a n t  o p e r a t i o n  wou ld  be met by t h e  C l i n c h  R i v e r  ( S e c t i o n  3 .3) .  Con- 
sequen t l y ,  t h e  p l a n t  wou ld  have no d i r e c t  o r  i n d i r e c t  i n t e r a c t i o n s  w i t h  t h e  a q u i f e r  and would  
produce no changes i n  groundwater l e v e l s .  The p o t e n t i a l  f o r  water  q u a l i t y  changes i n  t h e  r i v e r  
and t h e  groundwater  r e s u l t i n g  from p l a n t  chemical  r e l eases  i s  ex t reme ly  remote.  S ince t h e  a n t i c i -  
pa ted r e l e a s e s  would  meet S t a t e  and Federa l  s tandards ,  t h e r e  i s  l i t t l e  b a s i s  f o r  r e q u i r i n g  t h e  
a p p l i c a n t .  t o  p e r f o r m  m o n i t o r i n g  a d d i t i o n a l  t o  t h a t  o u t l i n e d  i n  S e c t i o n  6.2; however, t h e  need f o r  
such m o n i t o r i n g  would be cons ide red  d u r i n g  t h e  o p e r a t i n g  l i c e n s e  rev iew .  

11.7 ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS 

PLANT ACCIDENTS 

11.7.1 A c c e p t a b i l i t y  of  Reac to r  Acc iden t  R i sks  (EPA, A-15, A-20; 001, A-10; TN, A-25; 
C C ,  A-44, 45) 

Severa l  comments on t h e  DES i n d i c a t e  t h a t ,  because o f  i n e x p e r i e n c e  w i t h  t h e  LMFBR concept ,  t h e  
d i s c u s s i o n  i n  S e c t i o n  7.1 does n o t  p r o v i d e  assurance t h a t  a c c i d e n t  r i s k s  would be accep tab l y  low.  
I n  p a r t i c u l a r ,  Concerned C a l i f o r n i a n s  expressed t h e  view t h a t  t h e  p o t e n t i a l  impact  o f  a c c i d e n t s  
on t h e  env i ronment  beyond t h e  p l a n t  s i t e  had been ignored.  T h i s  i s  so c o n t r a r y  t o  t h e  i n t e n t  of  
NRC t h a t  a  summary o f  t h e  s a f e t y  r e v i e w  procedures  and t h e  p r i n c i p l e s  on which t h e y  a r e  based i s  
p r o v i d e d  he re .  The s a f e t y  rev iew  i s  n o r m a l l y  c a r r i e d  on i n  p a r a l l e l  w i t h  t h e  env i ronmen ta l  r e v i e w .  

The NRC does n o t  i g n o r e  t h e  p o t e n t i a l  impact  o f  a c c i d e n t s  beyond t h e  c o n f i n e s  o f  t h e  p l a n t  s i t e  
and d i d  n o t  i n t e n d  t o  l e a v e  t h a t  impress ion  i n  t h e  DES. A  p r i n c i p a l  s a f e t y  o b j e c t i v e  o f  t h e  NRC 
i n  r e v i e w i n g  t h e  des ign,  c o n s t r u c t i o n ,  and o p e r a t i o n  o f  n u c l e a r  power p l a n t s  i s  t o  p r o t e c t  t h e  
h e a l t h  and s a f e t y  o f  t h e  p u b l i c .  T h i s  o b j e c t i v e  i s  ach ieved th rough  a  de fense - i n -dep th  concept  
whose s t a r t i n g  p o i n t  i s  t h e  requ i rement  t h a t  a  n u c l e a r  p l a n t  be designed and b u i l t  so t h a t ,  w i t h  
a  h i g h  degree o f  r e l i a b i l i t y ,  i t  w i l l  ope ra te  w i t h o u t  f a i l u r e s  o r  m a l f u n c t i o n s  t h a t  c o u l d  l ead  t o  
a c c i d e n t s .  The n e x t  l e v e l  o f  s a f e t y  i s  based on t h e  b e l i e f  t h a t  i t  i s  p ruden t  t o  a n t i c i p a t e  t h a t  
some i n c i d e n t s  o r  m a l f u n c t i o n s  w i l l  occu r  d u r i n g  t h e  s e r v i c e  l i f e  o f  a  n u c l e a r  p l a n t  and t o  
p r o v i d e  measures t o  cope w i t h  such events .  The t h i r d  l e v e l  o f  s a f e t y  supplements t h e  f i r s t  two  
by i n c o r p o r a t i n g  a d d i t i o n a l  systenis and marg ins  i n  t h e  p l a n t  des ign  t o  p r o t e c t  t h e  p u b l i c  even i n  
t h e  e v e n t  c e r t a i n  h i g h l y  u n l i k e l y  acc iden ts  shou ld  occur .  To e s t a b l i s h  these a d d i t i o n a l  marg ins ,  
ma jo r  f a i l u r e s  o f  p l a n t  components and systems a r e  p o s t u l a t e d  and t h e  a c c i d e n t  sequences t h a t  
wou ld  f o l l o w  the re f rom a r e  ana lyzed.  A  s e r i e s  o f  p o s t u l a t e d  events  i s  e s t a b l i s h e d  as a  s e t  of  
des ign  b a s i s  a c c i d e n t s ,  and s a f e t y  systems a r e  designed t o  c o n t r o l  them. 

The r a d i o l o g i c a l  consequences o f  these des ign  b a s i s  acc iden ts  a r e  compared t o  t h e  exposure gu ide -  
l i n e s  g i v e n  i n  10 CFR P a r t  100, "Reac to r  S i t e  C r i t e r i a , "  wh ich  c o n t a i n s  t h e  Commission's p r i n c i -  
p a l  s a f e t y  requ i remen ts  f o r  t h e  s i t i n g  o f  n u c l e a r  power p l a n t s .  10 CFR P a r t  100 r e q u i r e s  t h a t  an 
e x c l u s i o n  a rea  and a  low p o p u l a t i o n  zone be s p e c i f i e d  f o r  a  n u c l e a r  power p l a n t  s i t e .  The s i z e s  
o f  t h e  e x c l u s i o n  area and t h e  l ow  p o p u l a t i o n  zone a r e  determined by assuming a  f i s s i o n  p r o d u c t  
r e l e a s e  hypothes ized f o r  purposes o f  s i t e  a n a l y s i s ,  o r  p o s t u l a t e d  f rom c o n s i d e r a t i o n  o f  p o s s i b l e  
a c c i d e n t a l  even ts ,  t h a t  would r e s u l t  i n  p o t e n t i a l  hazards n o t  exceeded by those f rom any a c c i d e n t  
cons ide red  c r e d i b l e .  

An e x c l u s i o n  a rea  i s  de f i ned  as t h a t  a rea  su r round ing  t h e  r e a c t o r  i n  wh ich  t h e  r e a c t o r  l i c e n s e e  
has t h e  a u t h o r i t y  t o  determine a l l  a c t i v i t i e s  i n c l u d i n g  e x c l u s i o n  o r  removal o f  personne l  and 
p r o p e r t y  from t h e  area.  Residence w i t h i n  an e x c l u s i o n  area i s  n o r m a l l y  p r o h i b i t e d .  The e x c l u -  
s i o n  a rea  i s  o f  such s i z e  t h a t  an i n d i v i d u a l  l o c a t e d  a t  any p o i n t  on i t s  boundary f o r  two hours  
immed ia te l y  f o l l o w i n g  onse t  o f  t h e  p o s t u l a t e d  f i s s i o n  p roduc t  r e l e a s e  would n o t  r e c e i v e  a  t o t a l  
r a d i a t i o n  dose i n  excess o f  25 rem t o  t h e  who le  body o r  300 rem t o  t h e  t h y r o i d ,  o r  e q u i v a l e n t  
doses t o  o t h e r  organs (150 rem t o  bone and 75 rem t o  l u n g s ) .  

A  l ow  p o p u l a t i o n  zone ( L P z )  i s  d e f i n e d  as t h e  area immedia te ly  su r round ing  t h e  e x c l u s i o n  area 
which c o n t a i n s  r e s i d e n t s ,  o f  wh ich  t h e  t o t a l  number and c o n c e n t r a t i o n  a r e  such t h a t  t h e r e  i s  a  
reasonab le  p r o b a b i l i t y  t h a t  a p p r o p r i a t e  p r o t e c t i v e  ]measures can be taken i n  t h e i r  beha l f  i n  t h e  
even t  o f  a  s e r i o u s  a c c i d e n t .  The LPZ i s  o f  such s i z e  t h a t  an i n d i v i d u a l  l o c a t e d  a t  any p o i n t  on 
i t s  o u t e r  boundary who i s  exposed t o  t h e  r a d i o a c t i v e  c l o u d  r e s u l t i n g  f rom t h e  p o s t u l a t e d  f i s s i o n  
p roduc t  r e l e a s e  ( d u r i n g  t h e  e n t i r e  p e r i o d  o f  i t s  passage) would n o t  r e c e i v e  a  t o t a l  r a d i a t i o n  
dose i n  excess o f  25 rem t o  t h e  whole body o r  300 rem t o  t h e  t h y r o i d ,  o r  e q u i v a l e n t  doses t o  
o t h e r  organs.  



Another b a s i c  o b j e c t i v e  o f  t h e  c r i t e r i a  i n  10 CFR P a r t  100 i s  t o  assure t h a t  t h e  cumul 
sure dose t o  l a r g e  numbers o f  peop le  as a  consequence o f  any nuc lea r  a c c i d e n t  shou ld  b  
comparison w i t h  what m igh t  be cons idered reasonable  f o r  t o t a l  p o p u l a t i o n  dose. T h i s  o  
i s  achieved by spec i f y i ng  t h a t  t h e  d i s t a n c e  f rom t h e  r e a c t o r  t o  t h e  nea res t  boundary o  
popula ted c e n t e r  c o n t a i n i n g  more than  about  25,000 r e s i d e n t s  be a t  l e a s t  one and one-t l  
t h e  d i s tance  f rom t h e  r e a c t o r  t o  t h e  o u t e r  boundary o f  t h e  LPZ. Where ve ry  l a r g e  c i t i c  
i nvo l ved ,  a  g r e a t e r  d i s t a n c e  may be necessary  because o f  t h e  t o t a l  i n t e g r a t e d  popu la t i c  
c o n s i d e r a t i o n .  

An e x c l u s i o n  area o f  1364 ac res  w i t h  a  minimum e x c l u s i o n  d i s t a n c e  o f  670 meters  (2,200 
an LPZ o f  2.5 m i l e s  have been s p e c i f i e d  by t h e  a p p l i c a n t  f o r  t he  CRBR s i t e .  Oak Ridge, 
i s  t h e  nea res t  p o p u l a t i o n  c e n t e r  t o  t h e  s i t e .  Conformance o f  t h e  CRBR e x c l u s i o n  area,  
p o p u l a t i o n  c e n t e r  w i t h  t h e  requ i rements  o f  10 CFR P a r t  100 i s  be ing eva lua ted  by t h e  s t  
p a r t  o f  t h e  r a d i o l o g i c a l  s a f e t y  rev iew.  A t  t h e  p resen t  t ime, t h e  s t a f f  does n o t  b e l i e v  
50-mi l e  "zone o f  s p e c i a l  p r o t e c t i o n "  suggested by Concerned C a l i f o r n i a n s  i s  necessary  ( 
11.12.9 and 11.12.10 f o r  d i scuss ions  o f  emergency preparedness p lans and i nsu rance  1  i a b  

The s t a f f  b e l i e v e s  t h a t  th rough t h e  s a f e t y  rev iew  process CRBR acc iden t  r i s k s  can be ma 
a b l y  low, comparable t o  LWRs. EPA was i n  e r r o r  when i t  s t a t e d  i n  i t s  cover  l e t t e r ,  p a r  
(page A-16), t h a t  " t h e  NRC was unable  t o  conc lude ... t h a t  r i s k s  from r e a c t o r  co re  d i s r u p  
dents  w i l l  be accep tab l y  low." It appears t h a t  t h e  b a s i c  t h r u s t  o f  Sec t i on  7.1 has beel 
p l e t e l y  understood. The l a s t  paragraph o f  DES Sec t i on  7 .1  s t a t e s  the  f o l l o w i n g :  

"The des ign i n f o r m a t i o n  and e v a l u a t i o n s  a v a i l a b l e  a t  t h i s  t ime have been rev iewed.  
Our p r e l i m i n a r y  conc lus ion  i s  t h a t  t h e  a c c i d e n t  r i s k s  can be made accep tab l y  l ow  
th rough  a  combinat ion o f  methods. I t  i s  expected t h a t  t h e  Commission's s a f e t y  
e v a l u a t i o n  can p r o v i d e  t h e  b a s i s  f o r  de te rm in ing  what p l a n t  f e a t u r e s  and resea rch  
and development programs a r e  acceptab le  i n  t h i s  regard.  As t h e  s a f e t y  rev iew  
progresses and t h e  des ign develops, more p r e c i s e  assessments w i l l  be performed t o  
c o n f i r m  t h i s  p r e l i m i n a r y  conc lus ion . "  

S i m i l a r l y ,  Concerned C a l i f o r n i a n s  and t h e  Tennessee Department o f  P u b l i c  H e a l t h  expresse 
v iew t h a t  t h e  exper imenta l  n a t u r e  o f  t h e  p l a n t  increases t h e  r i s k s  t o  an unacceptab le  l e  
eve r ,  t h e  exper imenta l  and developmental  n a t u r e  o f  t h e  p l a n t  i s  f u l l y  f a c t o r e d  i n t o  t h e  
procedures o u t l i n e d  above. I n  t h e  f i n a l  a n a l y s i s ,  t he  CRBRP i s  be ing t r e a t e d  by the  NRC 
same regard f o r  p u b l i c  s a f e t y  as a p p l i e s  t o  any o t h e r  p r o j e c t .  A t  t he  t o p  o f  page 8  o f  
comment l e t t e r  (p .  A-20), i t  was s t a t e d  t h a t  LMFBR s i t i n g  ques t i ons  a r e  cons ide rab l y  d i f .  
f rom those r e l e v a n t  t o  LWR s i t i n g .  We a r e  n o t  aware o f  any t e c h n i c a l  b a s i s  f o r  t h i s  v i e \  
However, t h e  des ign d i f f e r e n c e s  between LWRs and t h e  CRBR have been cons idered by b o t h  t l  
c a n t  and t h e  s t a f f ,  r e s u l t i n g  i n ,  f o r  example, a  s e t  o f  genera l  des ign c r i t e r i a *  t o  be a1 
s p e c i f i c a l l y  t o  t h e  CRBRP. Both  t h e  a p p l i c a n t ' s  o b j e c t i v e  and the  NRC requ i rement  are  tc 
t h a t  acc iden t  r i s k s  are  accep tab l y  low f o r  t h e  proposed r e a c t o r  a t  t h e  proposed s i t e .  

W i th  regard t o  t h e  dose g u i d e l i n e s  i d e n t i f i e d  f o r  bone (Tab le  7.2, f o o t n o t e  5) ,  i t  shoulc 
noted t h a t  these g u i d e l i n e s  have been used on va r ious  cases s i n c e  the  e a r l y  1960s. W h i l ~  
m a t t e r  i s  p r o p e r l y  a  s u b j e c t  o f  t h e  s a f e t y  rev iew  e f f o r t ,  a d d i t i o n a l  d i s c u s s i o n  i s  p r o v i c  
Sec t i on  11.7.5. 

The,Department o f  t h e  I n t e r i o r  no ted  t h a t  events  c i t e d  on DES page 7-8 cou ld  have consequ 
g r e a t e r  than 10 CFR 100 g u i d e l i n e  va lues.  That d i scuss ion  r e f e r r e d  t o  co re  m e l t  a c c i d e n t  
t h e  s o r t  g e n e r a l l y  reviewed i n  WASH-1400 f o r  LWRs. A cons ide rab le  d i s c u s s i o n  o f  t h i s  sub 
p rov ided  t o  i n d i c a t e  t h e  genera l  n a t u r e  o f  t h e  r i s k s  assoc ia ted  w i t h  t h i s  t y p e  o f  event  a  
measures a v a i l a b l e  t o  m i t i g a t e  these r i s k s ,  shou ld  t h e  s t a f f ' s  rev iew i n d i c a t e  a  need t o  
WASH-1400 was d iscussed o n l y  as r e q u i r e d  t o  p r o v i d e  b e t t e r  p e r s p e c t i v e  o f  such r i s k s  and 
i l l u s t r a t e  one assessment o f  t h e  r e s u l t s  o f  implement ing t h e  s t a f f ' s  s a f e t y  c r i t e r i a .  

I n  summary, t h e  p o t e n t i a l  a c c i d e n t  r i s k s  i n  t h e  CRBRP w i l l  be reduced t o  an acceptab le  l e j  
i n c o r p o r a t i n g  t h e  necessary s a f e t y  f ea tu res .  I n  do ing t h i s ,  a  conse rva t i ve  a n a l y s i s  i s  i t  
duced where l a c k  o f  exper ience prevents  a  p r e c i s e  a n a l y s i s .  Such analyses assure t h a t  sa i  
f e a t u r e s  a re  p rov ided  which w i l l  m i t i g a t e  these c o n s e r v a t i v e l y  c a l c u l a t e d  a c c i d e n t  conseql 
t o  acceptab le  l e v e l s .  

* 
C l i n c h  R i v e r  Breeder Reactor  P l a n t  Design C r i t e r i a  issued by t h e  D i v i s i o n  o f  P r o j e c t  
Management, O f f i c e  o f  Nuc lear  Reactor  Regu la t i on ,  U . S .  Nuc lear  Regula tory  Cornmission, 
January 9, 1976. 
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11.7.2 Comparab i l i t y  of Acc ident  R isks  t o  LWRs (HEW, A-8; EPA, A-19; TN, A-26; ECNP, A-46) 

The Environmental  C o a l i t i o n  on Nuc lear  Power r a i s e s  ques t i ons  about how the  acc iden t  c lasses a r e  
determined, p a r t i c u l a r l y  c l a s s  9  acc iden ts .  'The c l a s s i f i c a t i o n  o f  acc iden ts  i n t o  c lasses  1-9 i s  
based on the  expected f requency and consequences o f  t he  acc iden ts .  The f requency o f  occurrence 
i s  es t ima ted  p r i n c i p a l l y  f rom: 

( a )  f requency o f  f a i l u r e s  no ted  f o r  s i m i l a r  equipment i n  o t h e r  p l a n t s  
( b )  t h e  a c t i v e  o r  pass i ve  n a t u r e  of t he  equipment 
( c )  o p e r a t i n g  s t r e s s  l e v e l s .  

The c l a s s i f i c a t i o n  i n  Tab les  7-1 and 7-2 o f  t he  DES was developed by t h e  s t a f f .  Whi le  Tab le  7.1 
does n o t  s p e c i f i c a l l y  i d e n t i f y  events  i n  t h e  Class 9  category ,  t he re  i s  a  cons ide rab le  d i s c u s s i o n  
o f  such events  i n  t he  body of  Sec t i on  7.1. 

The s t a f f  agrees w i t h  t h e  EPA comment t h a t  t he  DES d i d  n o t  p r o v i d e  " conv inc ing  assurance t h a t  
CRBRP a c c i d e n t  r i s k s  a r e  comparable t o  those from LWR's o r  can be made comparable w i t h o u t  i n c o r -  
p o r a t i n g  the  ' p a r a l l e l  des ign '  f e a t u r e s . "  However, we do n o t  agree t h a t  t h e  DES was incomple te ,  
inasmuch as acc iden t  r i s k s  were d iscussed w i t h  the  CRBR hav ing,  and a l t e r n a t i v e l y  n o t  hav ing,  
s p e c i f i c  f ea tu res  t o  accommodate co re  d i s r u p t i v e  acc idents .  The s t a f f ' s  s a f e t y  rev iew i s  be ing  
c a r r i e d  on i n  p a r a l l e l  w i t h  t h e  s t a f f ' s  env i ronmenta l  rev iew.  We b e l i e v e  i t  i s  a p p r o p r i a t e  t o  
con t i nue  t o  p resen t  t he  r e s u l t s  o f  ou r  rev iew  o f  proposed s a f e t y  R&D needs and r e l a t e d  m a t t e r s  of 
t he  des ign i n ,  and as p a r t  o f ,  t he  s a f e t y  rev iew process. The r e s u l t s  t o  date  were r e p o r t e d  i n  
t he  DES. The FES p rov ides ,  where app rop r ia te ,  updated i n f o r m a t i o n  o u t 1  i n i n g  the  more r e c e n t  
r e s u l t s  o f  t h e  s t a f f ' s  rev iew  process. The r e s u l t s  o f  t he  s t a f f ' s  s a f e t y  rev iew  w i l l  o f  course be 
more f u l l y  d iscussed i n  t h e  S a f e t y  E v a l u a t i o n  Report .  

The NRC's b a s i c  p o s i t i o n  w i t h  rega rd  t o  the  CRBR and p l a n t  acc iden ts  i n v o l v i n g  r a d i o a c t i v e  
m a t e r i a l s  i s  t h a t  a c c i d e n t  r i s k s  i n  t he  CRBR must be accep tab l y  low, comparable t o  the  c u r r e n t  
g e n e r a t i o n , o f  l i g h t  water  r e a c t o r  (LWR) p l a n t s .  Du r ing  t h e  course o f  our  r a d i o l o g i c a l  s a f e t y  and 
env i ronmenta l  rev iew,  a  ma jo r  p o r t i o n  of t h e  rev iew  i s  be ing devoted t o  the  p r e v e n t i o n  o f  a c c i -  
dents l e a d i n g  t o  core  m e l t  and d i s r u p t i o n ,  f o r  a  wide range o f  p o s s i b l e  i n i t i a t o r s .  

Based on the e v a l u a t i o n  t o  da te ,  t he  s t a f f  has i d e n t i f i e d  some needed f e a t u r e s  and c h a r a c t e r -  
i s t i c s .  These i n c l u d e  ( 1 )  t h e  p r o v i s i o n  o f  a t  l e a s t  two independent r e a c t o r  shutdown systems, 
( 2 )  t he  p r o v i s i o n  o f  a t  l e a s t  two independent decay heat  removal systems, (3 )  means t o  d e t e c t  and 
cope w i t h  subassembly f a u l t s  and t o  p r o t e c t  aga ins t  p rog ress i ve  subassembly f a u l t  p ropaga t ion ,  
( 4 )  maintenance o f  a  h i g h  l e v e l  o f  heat  t r a n s p o r t  system i n t e g r i t y  i n c l u d i n g ,  i f  necessary p ro -  
t e c t i v e  f e a t u r e s  t o  cope w i t h  p ipe  f a i l u r e s ,  and ( 5 )  p r o t e c t i o n  of t he  containment system from 
t h e  e f f e c t s  o f  sod iun~  re leases .  

The NRC's c u r r e n t  p o s i t i o n  concern ing core  d i s r u p t i v e  acc iden ts  (CDAs) i s  t h a t  t he  p r o b a b i l i t y  o f  
core  m e l t  and d i s r u p t i v e  acc iden ts  can and must be reduced t o  a  s u f f i c i e n t l y  low l e v e l  t h a t  they 
need n o t  be cons idered i n  t h e  spect!-um o f  des ign bas i s  acc iden ts .  Never the less,  because o f  t h e  
d i f f e r e n c e  i n  t h e  s t a t e  o f  technology and exper ience between LMFBRs and LWRs, t h e  consequent 
i n a b i l i t y  t o  e v a l u a t e  t h e  s a f e t y  o f  t h e  CRBR des ign as p r e c i s e l y  as can be done f o r  LWRs, and t h e  
absence o f  a  q u a n t i t a t i v e  r i s k  assessment based on exper ience and data  such as t h e  Reactor  Sa fe ty  
Study f o r  LWRs, prudence d i c t a t e s  t h a t  a d d i t i o n a l  measures be taken t o  1  i m i  t consequences and 
reduce r e s i d u a l  r i s k s  froni  p o t e n t i a l  CRBR acc iden ts  hav ing a  lower  p r o b a b i l i t y  than des ign bas i s  
acc iden ts .  The bas i c  approach w i l l  be t o  p r o t e c t  t h e  containment system f rom the  un ique e f f e c t s  
o f  CRBR core d i s r u p t i v e  acc iden ts  i n  o rde r  t o  m a i n t a i n  c o m p a r a b i l i t y  w i t h  LWR s a f e t y .  

I t  does n o t  f o l l o w ,  as suggested by HEW, t h a t  j u s t  because the  CRBRP i s  a  deve lop~nenta l  f a c i l i t y ,  
acc iden t  p r o b a b i l i t i e s  w i l l  be h i g h e r .  As d iscussed i n  t he  DES, i t  i s  t h e  s t a f f ' s  o b j e c t i v e  t o  
assure t h a t  t h e  acc iden t  r i s k s  i n  t h e  CRBRP a re  accep tab l y  low,  comparable t o  LWRs. 

We would agree w i t h  a  conc lus ion  t h a t ,  i f  core d i s r u p t i v e  acc iden ts  a r e  l i k e l y ,  t he  p r o j e c t  
shou ld  be delayed. However, f o r  reasons descr ibed i n  t h e  DES (see f o r  example, t h e  l a s t  para .  o f  
Sec t i on  7.1),  t h e  s t a f f  has concluded t h a t  t h e  l i k e l i h o o d  o f  such an event  i s  ve ry  low. 

11.7.3 The F e a s i b i l i t y  Of Acc ident  Assessment At  Th i s  T i~ne  (001, A-10; EPA, A-17, 20; TN, A630; 
NRDC, A-49, 56, 57) 

A  number o f  respondents r a i s e d  t h e  ques t i on  o f  whether t h e  DES was premature on t h e  b a s i s  t h a t ,  
a t  t he  t ime  o f  t h e  DES, t h e  des igna t i on  o f  des ign bas i s  acc iden ts  (DBAs) had n o t  been made f i r m  
and, consequent ly,  seve ra l  des ign f e a t u r e s  remained as o p t i o n s .  The s a f e t y  rev iew  was n o t  com- 
p l e t e d ,  and f u t u r e  R & D  programs were a l l e g e d  t o  be u n s p e c i f i e d .  The IIRC customary procedure, 
wh ich i s  be ing  f o l l o w e d  i n  the  CRBR case, i s  f o r  t h e  s a f e t y  rev iew  t o  proceed i n  p a r a l l e l  w i t h  
t h e  env i ronmenta l  rev iew.  



These rev iews must reach  a  s tage  where t h e  p r o j e c t  can be approved i n  bo th  r e s p e c t s  bc 
s t r u c t i o n  can proceed. The env i ronmenta l  r ev iew  may presume t h a t  adequate s a f e t y  s ta t  
l a t e r  be shown t o  be met,  o r  t h e  p r o j e c t  abandoned. There i s  a  r i s k  i n  t h i s  'procedure 
1  i m i t e d  work a u t h o r i z a t i o n  (LWA) a1 l o w i n g  s i t e  p r e p a r a t i o n  can be granted on " the  b a s i l  
a b l e  env i ronmenta l  and s i t e  s a f e t y  rev iews,  b u t  a  c o n s t r u c t i o n  p e r m i t ,  a l l o w i n g  s t r u c .  
t o  proceed, must a w a i t  comp le t i on  of  t h e  s a f e t y  rev iew.  The r a t i o n a l e  f o r  an LWA i s  I 
premise t h a t  t h e  r i s k  o f  i n i t i a l  s i t e  p r e p a r a t i o n  p r i o r  t o  comple t ion  o f  t h e  f u l l  s a f ~  
i s  an accep tab le  r i s k ,  and t h i s  r i s k  i s  a c t u a l l y  assumed by t h e  a p p l i c a n t  i f  he procec 
an LWA. 

I n  response t o  t h e  Department of t h e  I n t e r i o r  and EPA, we r e i t e r a t e  t h a t  i t  i s  t h e  ob; 
t h e  Commission's S a f e t y  E v a l u a t i o n  t o  determine whether t h e  r i s k  f r om p o t e n t i a l  accidc 
accep tab le .  The DES summarized t h e  t h e n - c u r r e n t  s t a t u s  o f  t h e  s t a f f ' s  rev iew,  emphas. 
elements o f  t h e  CRBR which were regarded as o f  g r e a t e s t  s i g n i f i c a n c e .  Because t h e  fac 
s i g n i f i c a n t  developmental  aspects ,  t h e  DES d i s c u s s i o n  n e c e s s a r i l y  was l e s s  f i r m  r e g a r '  
s p e c i f i c  e v e n t  consequences and r i s k s .  However, i n  an a t t e m p t  t o  assure  t h a t  t h e  d i s l  
complete,  g r e a t e r  emphasis (as  compared w i t h  t y p i c a l  LWR s ta tements)  was p laced  on thc 
requ i rements  and c r i t e r i a ,  and t h e  r e l e v a n t  f a c t o r s  be ing cons idered i n  t h e  s a f e t y  r e '  

EPA r a i s e d  t h e  i s s ; e  o f  incompleteness o f  t h e  des ign  and o f  t h e  programs f o r  f u t u r e  Ri 
s t a f f  responds t h a t  t h e y  have now progressed s u f f i c i e n t l y  i n  t h e i r  s a f e t y  rev iew  t o  a  
r a t i o n  o f  t h e  FES. One s e t  o f  f i n d i n g s  f r o m  t h i s  rev iew  w i l l  be documented i n  a  s i t e  
r e p o r t  which w i l l  be i ssued  about  t h e  same t i m e  as t h e  FES and w i l l  d e t a i l  t h e  m a j o r  I 

t h e  s a f e t y  rev iew  and i t s  d e c i s i o n s .  The requ i rements  f o r  s a f e t y  r e l a t e d  resea rch  an1 
ment e f f o r t s  a r e  es t ima ted  by  t h e  a p p l i c a n t  i n  s e c t i o n  1.5 o f  t h e  PSAR and w i l l  be re ,  
t h e  s t a f f  i n  t h e  SER. 

As i s  i n d i c a t e d  i n  S e c t i o n  7.1, t h e r e  remain  t o  be conducted areas o f  R&D necessary t~ 
p r e s e n t  u n c e r t a i n t i e s  and t o  c o n f i r m  t h e  adequacy o f  va r i ous  des ign f e a t u r e s  o f  t h e  Ci 
t h e  CRBRP i s  a  developmental  f a c i l i t y  t o  be l i c e n s e d  under Sec t i on  104.b o f  t h e  Atomi 
i t  i s  t o  be expected t h a t  t h e  R&D needs w i l l  be more ex tens i ve  t han  found i n  a  t y p i c a  
c a t i o n .  However, i t  i s  r e q u i r e d ,  p r i o r  t o  t h e  g r a n t i n g  o f  a  c o n s t r u c t i o n  p e r m i t ,  t h a  
conclude t h a t  t h e  schedu le  o f  proposed R&D i s  s u f f i c i e n t  t o  p r o v i d e  reasonab le  assura  
p l a n t  can be c o n s t r u c t e d  and opera ted s a f e l y  i n  conformance w i t h  a p p l i c a b l e  NRC c r i t e  

EPA ( t h i r d  paragraph, p .  A-20) suggested incompleteness i n  t h e  p r e s e n t a t i o n  o f  t h e  r a  
o f  t e s t  da ta .  The a c c i d e n t s  ana lyzed i n  Tab le  7.2 were drawn f rom t h e  examples i n  Ta 
were, as i n  t h e  case o f  LWRs, i n c l u d e d  w i t h  t h e  i n t e n t  o f  i n d i c a t i n g  r e p r e s e n t a t i v e  c  
f o r  t h e  v a r i o u s  c lasses  o f  events  i n  Tab le  7.1.  To do so r e q u i r e d  t h a t  s p e c i f i c  nume 
mates be made f o r  v a r i o u s  parameters.  Key parameters a r e  l i s t e d  i n  t h e  FES. We do n  
i t  a p p r o p r i a t e ,  g i v e n  t h e  genera l  n a t u r e  o f  t hese  e v a l u a t i o n s ,  t o  i n c l u d e  a  d e t a i l e d  
t h e  exper imenta l  da ta  r e l a t i v e  t o  s e l e c t e d  parameters.  However, t h e  a p p l i c a n t ' s  ER a  
p r o v i d e  cons ide rab le  i n f o r m a t i o n  o f  t h i s  t ype .  

The comment t h a t  t h e  env i ronmenta l  s ta tement  w i l l  be precedent  s e t t i n g  appears a t  odd 
e a r l i e r  EPA sugges t i on  t h a t  p r e c e d e n t - s e t t i n g  concerns shou ld  n o t  be f a c t o r e d  i n t o  t h  
on s a f e t y  requ i rements .  

The Tennessee W i l d l i f e  Resources Agency quest ioned " t h e  a d v i s a b i l i t y  o f  commitment t o  
w i t h  t h i s  i n h e r e n t  danger ( f r o m  r a d i a t i o n )  u n t i l  g r e a t e r  assurance than  ' p r e l i m i n a r y '  
p r o v i d e d  f o r  t h e  f u t u r e  s a f e t y  o f  t h e  a f f e c t e d  resources. "  

Words such as " p r e l i m i n a r y "  were used i n  t h e  DES because t h e  s a f e t y  rev iew ,  be ing  con 
p a r a l l e l  w i t h  t h e  env i ronmenta l  r ev iew ,  had n o t  progressed s u f f i c i e n t l y  t o  p e r m i t  mor 
f i n d i n g s .  Be fo re  a  c o n s t r u c t i o n  p e r m i t  i s  g ranted,  i t  w i l l  be necessary f o r  t h e  app l  
s t a f f  t o  conc lude t h a t  t h e r e  i s  reasonab le  assurance t h a t  t h e  r e a c t o r  can be c o n s t r u c  
opera ted w i t h o u t  undue hazard  t o  t h e  p u b l i c  (and, by i m p l i c a t i o n ,  f i s h  and w i l d l i f e  r 

I n  t h e  NRDC comments on pages A-49, A-56 and A-57, e s s e n t i a l l y  a l l  o f  t h e  above t o p i c  
r a i s e d ,  namely t h e  completeness o f  t h e  s a f e t y  rev iew,  t h e  des ign,  t h e  R&D programs an 
s t a t u s  o f  DBAs. The s t a f f  b e l i e v e s  t h e  d i scuss ions  above adequate ly  respond t o  them. 

11.7 .4  Adequacy O f  C r i t e r i a  And Standards (AR, A-5; EPA, A-17, 20; ECNP, A-46) 

I n  p a r t i c u l a r ,  t h e  Army Corps o f  Eng ineers  p o i n t e d  o u t  t h a t  t h e  s ta tement  does n o t  r e  
codes and s tandards  f o r  b u i l d i n g  and f i r e  p r o t e c t i o n .  The PSAR, Chapter 3,  i d e n t i f i e  
c a b l e  codes be ing  used i n  t h e  CRBRP des ign :  Standard (Southern)  B u i l d i n g  Code, Ameri 
Standards I n s t i t u t e  requ i rements ,  and t h e  Na t i ona l  F i r e  P r o t e c t i o n  A s s o c i a t i o n  Codes. 
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s t a t e s  ( C a f f e y ;  May 19, 1976) t h a t  t h e  use o f  combust ib le  m a t e r i a l s  would be ma in ta ined  a t  t h e  
minimum p r a c t i c a b l e ,  and t h a t  f i r e  d e t e c t i o n  and p r o t e c t i o n  measures o f  a p p r o p r i a t e  c a p a b i l i t i e s  
and c a p a c i t i e s  have been i n c o r p o r a t e d  i n  t h e  design. These f e a t u r e s  a r e  be ing examined as p a r t  
o f  NRC's s a f e t y  rev iew ,  and t h e  r e s u l t s  w i l l  be i n c l u d e d  i n  t h e  s t a f f ' s  Sa fe t y  E v a l u a t i o n  Repor t  
on t h e  CRBRP. 

The Env i ronmenta l  C o a l i t i o n  ques t i oned  whether i t  i s  adequate t o  r e l y  on r i g o r o u s  des ign codes 
and s tanda rds  f o r  LWRs i n  v i ew  o f  t h e i r  g e n e r a l l y  low c a p a c i t y  f a c t o r s  and t h e  occas iona l  occur -  
r ence  o f  i n c i d e n t s  such as Brown 's  F e r r y ,  and i n q u i r e d  i f  independent  t e s t i n g  i s  used t o  assure  
compl iance w i t h  codes. The a p p l i c a t i o n  o f  codes and s tandards  i s  o n l y  one element i n  t h e  t o t a l  
des ign  s a f e t y  p i c t h r e  t h a t  a l s o  i n c l u d e s  elements o f  judgement and exper ience.  To a l l o w  f o r  t h e  
i n a b i l i t y  t o  c o d i f y  and s t a n d a r d i z e  eve ry  element,  des ign  s a f e t y  marg ins  a r e  i n c o r p o r a t e d  i n  t h e  
f o r m  o f  e x t r a  s t r e n g t h ,  redundancy, d i v e r s i t y ,  e t c .  These des ign  marg ins  have been s u f f i c i e n t  i n  
t h e  case o f  LWR's t o  assu re  t h a t  p u b l i c  s a f e t y  has n o t  been v i o l a t e d ,  even when components have 
l e d  t o  down t i m e  as a  r e s u l t  o f  f a i l u r e ,  i n c i p i e n t  f a i l u r e  o r  q u e s t i o n a b l e  r e l i a b i l i t y .  The r e f -  
e renced paragraph o f  t h e  DES a s s e r t s  t h a t  t h e  s tandards  c u r r e n t l y  a p p l i e d  t o  LWR's w i l l  be a p p l i e d  
t o  CRBRP where a p p r o p r i a t e ,  and t h a t  new c r i t e r i a  w i l l  be developed where necessary  because o f  new 
c o n d i t i o n s  o f  o p e r a t i o n .  The p o i n t  he re  i s  t h a t  every  e f f o r t  w i l l  be made t o  assure  t h a t  CRBR 
w i l l  ope ra te  a t  t h e  same h i g h  l e v e l  o f  p u b l i c  s a f e t y  and w i t h  t h e  same des ign  s a f e t y  marg ins  as 
have been ach ieved f o r  LWR's. No c o n s i d e r a t i o n  w i l l  be g i ven  by NRC t o  a c h i e v i n g  h i g h  c a p a c i t y  
f a c t o r s  a t  t h e  expense o f  s a f e t y .  

I n  r e g a r d  t o  independent  t e s t i n g ,  t h e  acceptance o f  a  code by NRC g e n e r a l l y  i m p l i e s  t h a t  NRC con- 
s i d e r s  t h e  amount o f  t e s t i n g  s p e c i f i e d  i n  t h e  code t o  be adequate. Where inadequac ies  a r e  f o r e -  
seen, t h e  code may be r e w r i t t e n  t o  i n c l u d e  more t e s t i n g ,  o r  supplemental  t e s t i n g  programs may be 
s p e c i f i e d  i n  t h e  des ign  requ i remen ts  o f  t h e  p l a n t .  

EPA a l l e g e d  t h a t  t h e  l a c k  o f  d e t a i l e d  des ign i n f o r m a t i o n  l i m i t s  t h e  accuracy  o f  t h e  assessment o f  
t h e  env i ronmen ta l  impacts  o f  a c c i d e n t s .  The s t a f f  agrees. However, as no ted  i n  t h e  DES, i t  was 
conc luded t h a t  t h e  r i s k s  a s s o c i a t e d  w i t h  acc iden ts  c o u l d  be made accep tab l y  low.  10 CFR 100 can 
be a p p l i e d  t o  LMFBRs ( i t  has been so used p r e v i o u s l y )  p rov ided  t h a t  due a l lowance i s  made f o r  t h e  
l i m i t e d  expe r i ence  w i t h  t h i s  t y p e  o f  p l a n t .  I t i s  cons idered by t h e  s t a f f  t o  be f u l l y  a p p l i c a b l e  
t o  t h e  CRBRP. The p r i n c i p l e s  i n h e r e n t  i n  10 CFR 50 Appendix I can a l s o  be a p p l i e d  t o  LMFBRs; f o r  
more d i s c u s s i o n  o f  t h i s  m a t t e r ,  see 11.3.8 on page 11-B. 

11.7 .5  P lu ton ium Dose G u i d e l i n e s  (ERDA, A-14; EPA, A-20; TN, A-30; OR, A-39; C C ,  A-44; 
NRDC, A-57) 

Q u e s t i o n s  were r a i s e d  conce rn ing  bone doses (EPA), l u n g  doses due t o  h o t  p a r t i c l e s  o f  a lpha-  
a c t i v e  m a t e r i a l s  (NRDC) and p l u t o n i u m  doses g e n e r a l l y  (Concerned C a l i f o r n i a n s ) .  

The p o t e n t i a l  hazards o f  p l u t o n i u m  a r e  d u l y  recogn ized.  S ince t h e  harmfu l  a l p h a - r a d i a t i o n s  f rom 
p l u t o n i u m  have a  s h o r t  range (anfew cen t ime te rs  i n  a i r ) ,  i t s  presence i n  t h e  r e a c t o r  p resen ts  no 
p u b l i c  hazard.  The ICRP and NCRP have recommended l i m i t s  f o r  t h e  a l l o w a b l e  body burden o f  p l u t o -  
nium, and these recommendations a r e  based on a  s u b s t a n t i a l  h i s t o r y  o f  human and animal exposures .  
The CRBR p l a n t  i s  designed so t h a t  under normal c o n d i t i o n s  no p lu ton ium i s  re leased ,  and even 
under  c r e d i b l e  a c c i d e n t  c o n d i t i o n s ,  r e leases  would be l i m i t e d  t o  q u a n t i t i e s  below those t h a t  
c o u l d  cause t h e  ICRP/NCRP a l l o w a b l e  body burden t o  be reached i n  members o f  t h e  su r round ing  
p o p u l a t i o n .  

The NRC has f o r m a l l y  responded t o  t h e  NRDC p e t i t i o n  on t h e  s o - c a l l e d  " h o t - p a r t i c l e "  t h e s i s .  Sub- 
sequent t o  t h e  r e c e i p t  of  comments on t h e  DES, t h e  p e t i t i o n  r e f e r r e d  t o  has been den ied (see 
Federa l  R e g i s t e r  41, p. 15371, d e n i a l  o f  NRDC's P e t i t i o n  f o r  Rulemaking, 12 A p r i l  1976).  I n  
deny ing  t h e  p e t i t i o n ,  NRC s t a t e d  i n  p a r t  t h a t  "NRC's . . .  p resen t  s tandards  f o r  l o n g - l i v e d ,  a l p h a  
e m i t t i n g  r a d i o n u c l i d e s  i n  i n s o l u b l e  f o rm  are ,  w i t h  r e s p e c t  t o  t h e  s p a t i a l  d i s t r i b u t i o n  of dose, 
r a d i o b i o l o g i c a l l y  sound and t h a t  t h e  NRDC c o r o l l a r y  t o  t h e  hypo thes i s  d e s c r i b i n g  an i n j u r y  medi-  
a t e d  mechanism of c a r c i n o g e n i c  response t o  a lpha e m i t t i n g  p a r t i c l e s  i s  s p e c u l a t i v e  and n o t  
suppor ted by t h e  body o f  s c i e n t i f i c  da ta  and knowledge on t h i s  s u b j e c t .  Consequent ly,  t h e  NRDC 
p o s i t i o n  does n o t  p r o v i d e  a  s u f f i c i e n t  s c i e n t i f i c  b a s i s  f o r  changing o r  supp lement ing  e x i s t i n g  
r a d i a t i o n  s tanda rds " ,  and t h a t  " t h e  (NRDC) c o r o l l a r y  t o  t h e  hypo thes i s  i s  shown i n  t h e  (NRC's) 
a n a l y s i s  t o  be based on a  p a t t e r n  o f  a r b i t r a r y  i n t e r p r e t a t i o n s  o f  s e l e c t e d  p o r t i o n s  of t h e  a v a i l -  
a b l e  i n f o r n i a t i o n . "  

The s t a f f  does n o t  f e e l  t h a t  f u r t h e r  d i s c u s s i o n  o f  t h e  " h o t  p a r t i c l e "  t h e o r y  i s  necessary i n  t h e  
env i ronmen ta l  s ta temen t  o r  i n  response t o  t h e  comment. The s t a f f  uses t h e  l a t e s t  recommendations 
of  t h e  ICRP i n  p r e p a r i n g  t h e  method o f  e s t i m a t i n g  t h e  dose e q u i v a l e n t  t o  bone. To date,  t h e  ICRP 



has n o t  recomnended t h e  method of e s t i m a t i o n  presented by Dr. K a r l  Z .  Morgan.* However 
i s  independent ly  e v a l u a t i n g  Dr. Morgan's p r e s e n t a t i o n  and m a i n t a i n i n g  comnunicat i6n w i t  
expe r t s  i n  t h e  f i e l d  o f  p lu ton ium dos imet ry .  The s t a f f  w i l l  implement any p a r t  o f  Dr. I 
methodology t h a t  i s  adopted by t h e  NCRP/ICRP. 

The s t a f f  i n  i t s  May 6, 1976 l e t t e r  t o  t h e  a p p l i c a n t  s p e c i f i e d  t h a t  p lu ton ium dose va lu t  
those i d e n t i f i e d  i n  t h e  DES (Tab le  7.2, f o o t n o t e  5 )  were t o  be used a t  t he  CP s tage o f  I 
Th is  i s  b e l i e v e d  t o  p r o v i d e  a  l a r g e  marg in  f o r  u n c e r t a i n t i e s  t h a t  may p e r t a i n  t o  the  s i t  
b i l i t y  and CP s tage assessments. (See Appendix I )  

The Tennessee W i l d l i f e  Resources Agency r a i s e d  a  q u e s t i o n  about t he  env i ronmenta l  hazarc 
h a l f - l i f e  substances. However, t h e  h a l f - l i v e s  and gener i c  pathways o f  a l l  r e l e v a n t  i s o t  
taken i n t o  c o n s i d e r a t i o n  i n  t h e  acc iden t  c a l c u l a t i o n s  o f  t he  s a f e t y  e v a l u a t i o n .  Oak Ric 
c l a r i f i c a t i o n  o f  t he  dose u n i t s  used. The s t a f f  response i s  t h a t  c o n d i t i o n  ( c )  on page 
t o  an i n d i v i d u a l ,  g e n e r a l l y  assumed t o  be a t  t h e  nea res t  s i t e  boundary. This i s  c l a r i f i  
Sect ion 7  and i n  t he  Summary and Conc lus ions.  

I n  response t o  t h e  ERDA comment on page A-14, p o p u l a t i o n  dose est imates a r e  i nc luded  i n  

11.7.6 Design D e t a i l s  A f f e c t i n g  Acc ident  Ana lys i s  (ECNP, A-46; PMC, A-97; DH, A-101) 

The Environmental  C o a l i t i o n  r a i s e d  t h e  q u e s t i o n  o f  t he  i n c l u s i o n  o f  a  core  ca tche r  i n  t h  
and t h e  use o f  TNT equ iva lence i n  acc iden t  d e s c r i p t i o n s .  

Whether a  "dev ice"  such as a  co re  ca tche r  i s  impor tan t  f rom a  s a f e t y  s tandpo in t  depends 
measure on the  l i k e l i h o o d  o f  events  l e a d i n g  t o  core  m e l t i n g  and on the  r e l a t i v e  conseque' 
r i s k s )  w i t h  and w i t h o u t  such a  dev ice.  

Subsequent t o  p u b l i c a t i o n  o f  t h e  DES, t h e  a p p l i c a n t  has submi t ted a  des ign t h a t  merges s i  
t u r e s  o f  t h e  p a r a l l e l  des ign and some a d d i t i o n a l  s a f e t y  f e a t u r e s  w i t h  the  re fe rence  des i !  
i s  t he  des ign t h a t  i s  now under c o n s i d e r a t i o n  f o r  f i n a l  e v a l u a t i o n .  The merged des ign  h i  
containment - conf inement  system w i t h  p r o v i s i o n  f o r  scrubb ing and f i l t e r i n g  the  containmr 
phere i n  t h e  event  o f  an acc iden t .  The r e a c t o r  c a v i t y  would be s t e e l - l i n e d ,  b u t  would  nc 
a  core  ca tche r ,  as suggested i n  t h e  p a r a l l e l  design. The s t a f f  has never recommended t h i  
ca tche r  be r e q u i r e d ,  bu t  w i l l  eva lua te  t h e  des ign submi t ted and w i l l  r e q u i r e  whatever f e i  
any, a re  needed t o  p rov ide  i n s u l a t i o n ,  conta inment ,  d i l u t i o n  o r  heat  d i s s i p a t i o n . .  

TNT equ iva lence has n o t  been found t o  be a  s u i t a b l e  means f o r  c h a r a c t e r i z i n g  the  s t r u c t u r  
consequences o f  nuc lea r  r e a c t o r  acc iden ts .  The s t r u c t u r a l  response o f  components i s  eva l  
a  more a p p r o p r i a t e  and somewhat more s o p h i s t i c a t e d  procedure, t a k i n g  i n t o  account t h e t i o  
on which t h e  energy i s  t r a n s m i t t e d ,  and t h e  d e t a i l e d  t ime  displacement and s t r u c t u r a l  res 
o f  t he  r e a c t o r  components, heads, sea l s ,  e t c .  The conse rva t i ve  use o f  t h i s  approach l e a d  
more r e a l i s t i c  e v a l u a t i o n  o f  conta inment  i n t e g r i t y  under acc iden t  c o n d i t i o n s  than TNT equ 

The a p p l i c a n t  p o i n t e d  o u t  t h a t  t h e  decay-heat removal system i n c l u d e s  f e a t u r e s  n o t  addres 
t h e  DES. The s t a f f  acknowledges t h i s  p o i n t  and has r e v i s e d  the  d e s c r i p t i o n  o f  t h i s  s y s t e  
Sec t i on  7.1. 

11.7.7 Qua1 i t y  Assurance (ECNP, A-46) 

The Environmental  C o a l i t i o n  r a i s e d  the  q u e s t i o n  o f  whether q u a l i t y  assurance would be COIII 

by t h e  pressures o f  manufactur ing economics and schedul ing.  T h i s  sub jec t  i s  ex t remely  im  
i n  assessing t h e  second l e v e l  o f  s a f e t y  and i s  a p p r o p r i a t e  f o r  c o n s i d e r a t i o n  i n  the sa fe t .  
r a t h e r  than t h e  FES. 

* 
Dr.  Morgan's examinat ion o f  t h e  comparat ive t o x i c i t y  da ta  f o r  r a d i o a c t i v e  substances i n  
and man has l e d  him t o  t h e  conc lus ion  t h a t  a  number o f  known p h y s i o l o g i c a l  d i f f e r e n c e s  a- 
t h i s  t o x i c i t y  have n o t  been p r o p e r l y  taken i n t o  account.  Such d i f f e r e n c e s  between anima' 
humans as t h e  inhomogenei t y  o f  p lu ton iun i  d e p o s i t i o n ,  t he  sur face- to-vo lume r a t i o  o f  trabc 
bone ( t h e  t i s s u e  i n  which i t  i s  b e l i e v e d  most bone cancers o r i g i n a t e ) ,  t he  r a t e  of b u r i a .  
depos i t s  o f  . - -emi t t ing  r a d i o n u c l i d e s  by growth o f  new bone, and t h e  genera l  s e n s i t i v i t y  . 
o f  t he  t i s s u e s  o f  h ighe r  pr imates compared t o  dogs are  a l l e g e d  by Dr .  Morgan t o  be o m i t t t  
t h e  cons ide ra t i ons  on which t h e  acceptab le  doses a r e  based. He suggests t h a t  a proper  ac 
i n g  of these d i f f e rences  would reduce t h e  acceptab le  bone dose o f  p lu ton ium i n  humans by 
two o rde rs  of magnitude.  o organ, K a r l  Z . ,  "Suggested Reduct ion o f  Pe rm iss ib le  Exposure 
P lu ton ium and Other  Transuran i  um Elements ," Journa l  o f  American I n d u s t r i a l  Hygiene (Augu: 



11.7.8 Tab le  7.1 (PMC, A-97, I t e m  23A) 

s t a f f  
e r  
1 ' s  

10 o f  
v .  
i t a -  

1  ong 
a  r e  
!quested 
.e fe rs  

ES. 

ea t  
(and 

.a - 
r h i s  

:mos - 
:l ude 
:ore 
; ,  i f  

a  
nce. 

The examples of Class 4  acc iden ts  i n  Tab le  7.1 were i nc luded  because t h e  s a f e t y  rev iew  e f f o r t  had 
n o t  progressed s u f f i c i e n t l y  t o  p e r m i t  ag ree ing  w i t h  t h e  p r o j e c t  v i ew  t h a t  no f u e l  f a i l u r e s  would 
occur.  F u r t h e r ,  any o f  t h e  l i s t e d  events  cou ld  be cons idered as o f f - d e s i g n  t r a n s i e n t s .  

The c o r e  component p o t  l e a k  i s  g e n e r i c a l l y  a  r e f u e l i n g  a c c i d e n t  i n s i d e  conta inment  and hence i s  
a p p r o p r i a t e l y  l i s t e d .  

11.7.9 Tab le  7.2 (PMC, A-97, I t e m  238) 

The p o s s i b l e  a c t i o n  of t h e  CAPS was i gno red  as i t s  f u n c t i o n i n g  i s  n o t  assured th rough  ESF grade 
components. 

11.7.10 Acc iden ta l  Releases o f  S to red  Noble Gases (EPA, A-20) 

EPA suggested t h a t  t h e  impact o f  a  s to rage  tank r u p t u r e  shou ld  be cons ide red .  The s t a f f  d i d  
cons ide r  a  p o s t u l a t e d  s to rage  t a n k  rup tu re ;  however, i t  was judged t h a t  t h e  even t  ana lyzed as 3.3 
i n  Tab le  7 .2  was o f  g r e a t e r  s i g n i f i c a n c e  and was a  more r e p r e s e n t a t i v e  event  o f  t h i s  ca tego ry .  

11.7.11 Tab le  7 .3  (PMC, A-97, I t e m  23c) 

I t  appears t h a t  t h e  i n t e n t  o f  Tab le  7.3 i t e m  C needs c l a r i f i c a t i o n .  A t  t h e  t ime  o f  w r i t i n g  t h e  
DES, i n s u f f i c i e n t  progress had been made f o r  t h e  s t a f f  t o  share t h e  conc lus ions  i n  t he  PMC comment 
concern ing " r e a c t i v i t y  t r a n s i e n t s "  and " s i n g l e  u n l i k e l y  f a u l t s . "  The r e l a t e d  d i s c u s s i o n  i n  t he  
FES has been expanded. 

11.7.12 Seismic Cons ide ra t i ons  (NRDC, A-52) 

NRDC s t a t e d  t h a t  t h e  s t a f f  shou ld  d iscuss t h e  earthquake aspects  o f  t h e  a n a l y s i s .  As i n d i c a t e d  on 
p .  2-8, t h e  p a r a l l e l  s a f e t y  rev iew  w i l l  cover  the se ismic  aspects  o f  t h e  p l a n t .  I t  has been d e t e r -  
mined t h a t  an earthquake o f  i n t e n s i t y  MM V I I I  w i t h  a  h o r i z o n t a l  ground a c c e l e r a t i o n  o f  0.259 i s  
a p p r o p r i a t e  f o r  CRBR s t r u c t u r a l  des ign.  P l a n t  f ea tu res  r e q u i r e d  t o  m a i n t a i n  conta inment  and essen- 
t i a l  hea t  s i n k s  w i l l  be r e q u i r e d  t o  be designed t o  w i t h s t a n d  such a c c e l e r a t i o n s  w i t h o u t  se r i ous  
r i s k  t o  t h e  p u b l i c  o r  t o  t h e  environment.  

11.7.13 Sodium Behav ior  (CC, A-44) 

Concerned C a l i f o r n i a n s  noted t h e  i ncomp le te l y  known behav ior  o f  sodium and t h e  p o s s i b l e  v o l a t i l i t y  
o f  t h i s  substance. Sodium i s  n o t  v o l a t i l e  i n  t h e  sense o f  r e a d i l y  evapora t i ng  t o  generate  p res -  
sures w i t h i n  t h e  r e a c t o r  vesse l .  Research and development on t h e  behav io r  o f  sodium and i t s  
r e a c t i o n  p roduc ts  a re  c o n t i n u i n g .  However, i t  i s  p o s s i b l e  t o  p lace  l i m i t s  on t h e  consequences o f  
i t s  r e a c t i o n s .  .As d iscussed i n  t h e  DES, t h e  s t a f f  b e l i e v e s  t h a t  these f e a t u r e s  can be accommo- 
da ted  by accepted engineered methods. 

11.7.14 S e l f - A c t i v a t e d  Shutdown Systems (EPA, A-19, 20) 

To t h e  s t a f f ' s  knowledge, s e l f - a c t i v a t e d  shutdown systems a r e  n o t  developed s u f f i c i e n t l y  t o  be 
f a c t o r e d  i n t o  t h e  des ign  o f  CRBRP. The a p p l i c a n t  has n o t  i n c o r p o r a t e d  such a  system i n  h i s  p ro -  
posa ls  and they  a r e  n o t  be ing  cons idered by NRC i n  connect ion w i t h  t h e  l i c e n s i n g  o f  CRBRP. 

11.7.15 F lood ing  (DOI, A-10) 

The Department o f  I n t e r i o r  no ted  t h a t  t h e  s ta tement  does n o t  c o n t a i n  a  d e t a i l e d  f l o o d  a n a l y s i s ,  
and i n q u i r e d  whether pumphouse f l o o d i n g  would be a  s a f e t y  problem. As p a r t  o f  i t s  sa fe t y  rev iew,  
t h e  s t a f f  has independent ly  eva luated t h e  water  l e v e l  a t  t h e  s i t e ,  and has determined t h a t  a l l  
s a f e t y  r e l a t e d  s t r u c t u r e s  a r e  p r o t e c t e d  f rom t h e  des ign b a s i s  f l o o d .  The water  i n t a k e  pumphouse 
i s  n o t  a  s a f e t y  r e l a t e d  s t r u c t u r e  and i s  n o t  r e q u i r e d  f o r  p l a n t  shutdown. Adequate emergency 
wa te r  s u p p l i e s  a r e  a v a i l a b l e  on s i t e ,  independent o f  t h e  r i v e r  i n t a k e ,  and above the  l e v e l  of  t h e  
des ign b a s i s  f l o o d .  

11.7.16 Emergency Preparedness Plans (OR, A-38; CC,  A-45) 

NRC r e g u l a t i o n s  r e q u i r e  t h a t  p lans  f o r  cop ing w i t h  emergencies be addressed i n  bo th  t h e  P r e l i m i -  
na ry  and t h e  F i n a l  Safe ty  A n a l y s i s  Repor ts .  Thus, a p p l i c a n t s  f o r  a c o n s t r u c t i o n  p e r m i t  (CP) a re  
r e q u i r e d  by S e c t i o n  50.34(a) of  10 CFR P a r t  50 t o  i n c l u d e  a  d i s c u s s i o n  o f  t h e i r  p r e l i m i n a r y  p lans  
f o r  cop ing  w i t h  emergencies i n  t h e  P r e l i m i n a r y  S a f e t y  A n a l y s i s  Repor t  r a t h e r  than i n  t h e  Env i ron -  
mental  Repor t .  Furthermore, a p p l i c a n t s  f o r  an o p e r a t i n g  l i c e n s e  (DL)  a re  r e q u i r e d  by Sec t i on  
50.34(b) o f  10 CFR P a r t  50 t o  submi t  t h e i r  p lans  f o r  cop ing w i t h  emergencies w i t h  t h e i r  F i n a l  



S a f e t y  Ana lys i s  Repor t .  ( c f .  Regula tory  Guide 1.70, Rev. 2, S e c t i o n  13.3. ) The requ i rem 
be addressed by  an a p p l i c a n t ,  a t  bo th  t h e  CP and OL stage, a re  s e t  f o r t h  I n  Appendix E  t o  
P a r t  50. I n  a d d i t i o n ,  t h e  Commission has i ssued  Regula tory  Guide 1  . I 0 1  "Emergency P l a n n i  
Nuc lear  Power P lan ts "  f o r  t h e  purpose of p r o v i d i n g  d e t a i l e d  guidance t o  a p p l i c a n t s  f o r  th ,  
a r a t i o n  o f  p lans  t o  cope w i t h  emergencies. The r e g u l a t o r y  requ i rements  and guidance c o n t  
t h e  aforement ioned documents addresses those m a t t e r s  con ta ined  i n  t h e  comments p e r t a i n i n g  
emergency preparedness r e c e i v e d  from t h e  C i t y  of Oak Ridge and Concerned C a l i f o r n i a n s .  

As noted i n  Regula tory  Guide 1.101, emergency p lann ing  c r i t e r i a  a re  based upon the  recogn, 
t h a t  t h e  n u c l e a r  f a c i l i t y  o p e r a t o r  has a  p r imary  r e s p o n s i b i l i t y  f o r  p lann ing  and implemen. 
emergency measures w i t h i n  t h e  s i t e  boundary. These measures i n c l u d e  p r o t e c t i v e  and correc 
a c t i o n s  o n s i t e  as w e l l  as a i d  t o  a f f e c t e d  persons o n s i t e .  

S ince f a c i l i t y  ope ra to rs  may r e q u i r e  ass i s tance  i n  d e a l i n g  w i t h  emergencies, t h e i r  p l a n n i t  
m a l l y  i n c l u d e s  arrangements w i t h  o f f s i t e  o r g a n i z a t i o n s  f o r  such se rv i ces  as ambulance, me( 
h o s p i t a l ,  f i r e ,  and p o l i c e .  

I n  a d d i t i o n ,  t h e  f a c i l i t y  o p e r a t o r  has a  p r i m a r y  r o l e  w i t h  respec t  t o  acc iden t  assessment. 
i n c l u d e s  prompt a c t i o n  t o  e v a l u a t e  p o t e n t i a l  r i s k s  t o  t h e  p u b l i c  h e a l t h  and s a f e t y  b o t h  or 
o f f s i  t e ,  and t i m e l y  recommendations based upon coo rd ina ted  p l a n n i n g  t o  S t a t e  and l o c a l  go\ 
concern ing o f f s i t e  p r o t e c t i v e  measures. The NRC s t a f f  cons ide rs  i t  reasonable and s u f f i c i  
t h e  scope of such emergency preparedness e f f o r t s  shou ld  be based on the  p o t e n t i a l  consequc 
acc iden ts  o f  s e v e r i t y  up t o  and i n c l u d i n g  t h e  most se r i ous  des ign bas i s  acc iden ts  analyzec 
s i t i n g  purposes i n  t h e  S a f e t y  A n a l y s i s  Report .  Cons i s ten t  w i t h  t h e  above, t he  NRC s t a f f  i 
s a f e t y  rev iew o f  an a p p l i c a n t ' s  p lans  f o r  cop ing  w i t h  emergencies, must be a b l e  t o  concluc 
t h e r e  i s  a  reasonable assurance t h a t  a p p r o p r i a t e  p r o t e c t i v e  measures can and w i l l  be take r  
o n s i t e  and o f f s i t e  i n  b e h a l f  o f  t h e  p u b l i c  h e a l t h  and s a f e t y .  

11.7.17 Insurance L i a b i l i t y  (OR, A-38; CC, A-45, I tem E)  

Under t h e  Pr ice-Anderson Act ,  t h e r e  i s  a  system o f  p r i v a t e  insurance and government indemn 
t o t a l i n g  a t  p resen t  $560 m i l l i o n  t o  pay p u b l i c  l i a b i l i t y  c la ims f o r  personal i n j u r y  and pr  
damage r e s u l t i n g  from a  n u c l e a r  i n c i d e n t .  Under t h i s  law, owners o f  commercial n u c l e a r  po 
p l a n t s  hav ing a  r a t e d  c a p a c i t y  o f  100 e l e c t r i c a l  megawatts o r  more must p rov ide  p r o o f  t o  t 
t h a t  t hey  have p r i v a t e  n u c l e a r  l i a b i l i t y  insurance,  o r  another  form o f  f i n a n c i a l  p r o t e c t i o  
approved by t h e  NRC, i n  an amount equal t o  t h e  maximum amount o f  insurance a v a i l a b l e  f r o m  
sources, c u r r e n t l y  $125 m i l l i o n .  I n  a d d i t i o n ,  a  l i c e n s e e  i s  r e q u i r e d  t o  execute an indemn 
agreement w i t h  t h e  NRC which p rov ides  up t o  b u t  n o t  more than $500 m i l l i o n  i n  Government i 
t o  s a t i s f y  p u b l i c  l i a b i l i t y  c la ims  i n  excess of  t he  amount o f  insurance o r  o t h e r  f i n a n c i a l  
t e c t i o n  r e q u i r e d  o f  t h e  l i censee .  As a  l i c e n s e d  f a c i l i t y ,  t h e  ope ra to rs  o f  CRBRP w i l l  be 
t o  meet t h e  above requ i rements  o f  t h e  Pr ice-Anderson Ac t  i n c l u d i n g  t h e  execu t i on  o f  an i n d  
agreement w i t h  the  Commission. The Price-Anderson Ac t  p r o v i s i o n s  would, t h e r e f o r e ,  app ly  
n u c l e a r  i n c i d e n t  o c c u r r i n g  a t  t he  CRBRP. 

On December 31, 1975, P u b l i c  Law 94-197 was enacted i n t o  law. Th i s  l e g i s l a t i o n ,  which e x t  
p resen t  Pr ice-Anderson l e g i s l a t i o n  f o r  t e n  yea rs  t o  August 1 ,  1987 p rov ides ,  among o t h e r  t 
f o r  t h e  phasing ou t  o f  Government i ndemn i t y  through a  mechanism whereby t h e  u t i l i t y  i n d u s t  
c o l l e c t i v e l y  share i n  t h e  r i s k  o f  damages f rom a  nuc lea r  i n c i d e n t  exceeding t h e  b a s i c  arnou 
p r i v a t e  insurance a v a i l a b l e  through t h e  payment o f  a  r e t r o s p e c t i v e  premium t o  t h e  i nsu ranc  
The Commission must e s t a b l i s h  before December 31, 1976, a  r e t r o s p e c t i v e  premium f i g u r e  o f  
$2 m i l l i o n  and $5 m i l l i o n  pe r  r e a c t o r .  As a  l i c e n s e d  f a c i l i t y ,  t h e  CRBRP would be assesse 
premium i n  t h e  event  o f  a  n u c l e a r  i n c i d e n t  r e s u l t i n g  i n  damages exceeding the  amount of t h  
r e n t  $125 m i l l i o n  p r i m a r y  insurance l a y e r .  

P.L. 94-197 a l s o  p rov ides  t h a t  t h e  p resen t  $560 m i l l i o n  l i m i t  on l i a b i l i t y  f o r  a  s i n g l e  nu' 
i n c i d e n t  be r e t a i n e d  u n t i l  t h e  combined p r imary  and r e t r o s p e c t i v e  insurance l a y e r s  reach t 
m i l l i o n  l e v e l .  A f t e r  t h a t  p o i n t  t h e  l i m i t  on l i a b i l i t y  would r i s e  cor responding t o  i n c r e a :  
t h e  p r imary  and r e t r o s p e c t i v e  insurance l a y e r s .  Whi le no u l t i m a t e  d o l l a r  l i m i t  on l i a b i l i  
be s e t ,  t h e r e  i s  a l s o  no l i a b i l ' i t y  on the  p a r t  o f  t h e  l i censees  above the  l i m i t  o f  l i a b i l i -  
whatever i t  may be. 

Concerning t h e  l i a b i l i t y  o f  t h e  o t h e r  p a r t i c i p a n t s  i n  t h e  CRBRP p r o j e c t ,  th rough an "omnib1 
coverage" f e a t u r e ,  t h e  bas i c  f i n a n c i a l  p r o t e c t i o n  and Government indemni ty  would ex tend no- 
t o  t h e  1  icensee, b u t  t o  "any o t h e r  person who may be l i a b l e . "  Fo r  example, shou ld  o f f s i t e  
be caused by f a i l u r e  o f  a  component, t h e  p u b l i c  would p r e s e n t l y  have up t o  $560 m i l l i o n  avi 
t o  pay c la ims  even though t h e  vendor o f  t h e  component m igh t  o therwise be w i t h o u t  s u b s t a n t i i  
coverage. The l ' icensees o f  t h e  CRBRP would n o t  be exempt f r ~ m  c la ims f o r  o f f s i t e  personal  
o r  p r o p e r t y  damage up t o  t h e  limit o f  l i a b i l i t y .  
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Concerning t h e  q u e s t i o n  about t h e  prompt s e t t l e m e n t  o f  c l a ims ,  i t  i s  i m p o s s i b l e  t o  de te rm ine  how 
soon a f t e r  a  c l a i m  i s  submi t t ed  t o  t h e  i nsu rance  poo l s  who p r o v i d e  t h e  b a s i c  $125 m i l l i o n  i n s u r -  
ance and t h e  Commission s e t t l e m e n t  would be made. Se t t l emen t  wou ld  depend on t h e  n a t u r e  and f a c t s  
f o r  each s p e c i f i c  c l a i m .  The i nsu rance  p o o l s  a r e  u s u a l l y  n o t i f i e d  b y  l e t t e r  f r o m  a  c l a i m a n t  o r  
h i s  a t t o r n e y  as t o  t h e  n a t u r e  o f  t h e  c l a im .  The p o o l s  then i n v e s t i g a t e  t h e  c l a i m  e i t h e r  d i r e c t l y  
o r  by r e l y i n g  on o u t s i d e  c l a i m s  i n v e s t i g a t i o n  o r g a n i z a t i o n s .  

I f  a  n u c l e a r  i n c i d e n t  occu r red  i n  wh ich  i t  were l i k e l y  t h a t  t h e  l i a b i l i t y  may exceed t h e  c u r r e n t  
$125 m i l l i o n  i nsu rance  ma in ta ined  by  t h e  ope ra to rs  o f  l a r g e  power r e a c t o r s ,  t h e  i n c i d e n t  wou ld  
undoubted ly  q u a l i f y  as an " e x t r a o r d i n a r y  n u c l e a r  occur rence"  as d e f i n e d  i n  Subsect ion  170 n .  and 
o. o f  t h e  Atomic  Energy A c t  o f  1954, as amended and 10 CFR P a r t  140 o f  t h e  Commission's r e g u l a -  
t i o n s .  I f  t h e  Commission determines t h a t  an e x t r a o r d i n a r y  n u c l e a r  occur rence has taken p l a c e ,  t h e  
U. S. D i s t r i c t  Cou r t  i n  t h e  d i s t r i c t  where an e x t r a o r d i n a r y  n u c l e a r  occur rence has taken p l a c e  has 
o r i g i n a l  j u r i s d i c t i o n  o f  any p u b l i c  l i a b i l i t y  a c t i o n  a r i s i n g  o u t  o f  o r  r e s u l t i n g  f r om t h e  occur -  
rence.  When t h e  c o u r t  de termines t h a t  p u b l i c  l i a b i l i t y  f r om a  s i n g l e  n u c l e a r  i n c i d e n t  may exceed 
t h e  l i m i t  o f  l i a b i l i t y ,  c u r r e n t l y  $560 m i l l i o n ,  t o t a l  payments o f  up t o  15 pe rcen t  o f  t h e  l i m i t  
can be made by o r  f o r  a l l  i ndemn i to rs  w i t h o u t  t h e  p r i o r  approva l  o f  t h e  c o u r t .  Payments i n  excess 
o f  t h a t  f i g u r e  may be made o n l y  a f t e r  a  d e t e r m i n a t i o n  by t h e  c o u r t  t h a t  such payments a r e  o r  w i l l  
be i n  accordance w i t h  a  p l a n  o f  d i s t r i b u t i o n  which has been approved by t h e  c o u r t  o r  t h a t  such 
payments a r e  n o t  l i k e l y  t o  p r e j u d i c e  t h e  subsequent adop t i on  and imp lemen ta t i on  by  t h e  c o u r t  o f  a  
p l a n  o f  d i s t r i b u t i o n .  

11 .7 .18 Packages o f  R a d i o a c t i v e  M a t e r i a l s  Shipped (OR, A-41, I t e m  35a) 

As of  ~ p r i l  1976, based on ERDA surveys of  spent  f ue l  shipments,  about  4000 shipments have 
been made w i t h i n  t h e  c o n t i n e n t a l  U.S. l i m i t s .  T o t a l  mi leage i s  es t ima ted  t o  be seve ra l  m i l l i o n  
m i l e s .  The va lue  o f  3,600 shipments i s  a  1974 spent  f u e l  shipment e s t i m a t e  quoted f rom WASH-1339, 
"Shipments o f  Nuc lea r  Fuel  and Waste --- Are  They R e a l l y  Safe?"  A d d i t i o n a l  r e f e r e n c e  m a t e r i a l  i s  
r e p o r t e d  i n  Chapter  I o f  NUREG-0034, DES on t h e  " T r a n s p o r t a t i o n  o f  R a d i o a c t i v e  M a t e r i a l  by A i r  and 
Other  Modes ," March 1976. 

11.7.19 Category  5  Sh ipp ing  Acc iden ts  (OR, A-41, I t e m  35b) 

The ca tego ry  a c c i d e n t  d e s c r i p t i o n s  t aken  f rom WASH-1238 a re  l i s t e d  below. The OES i n d i c a t e s  i n  
t h e  t i t l e  o f  DES Tab le  7 .4  t h a t  dose es t ima tes  a r e  f o r  Category 5  a c c i d e n t s .  

Acc iden t  Veh i c l e  Speed 
S e v e r i t y  Category  a t  I ~ i i p a c t  (mph) 

1. M ino r  

2.  Moderate 

3 .  Severe 

4. E x t r a  Severe 

F i r e  
D u r a t i o n  ( h r )  

5. Extreme -70 > 1  

11.7.20 Spent Fuel  Shipment (OR, A-41, I t e m  35d) 

The d e s t i n a t i o n  o f  t h e  spent  f u e l  f r om t h e  CRBRP has n o t  y e t  been e s t a b l i s h e d .  Shipment w i l l  be,  
t o  t h e  e x t e n t  p r a c t i c a b l e ,  r o u t e d  away f rom p o p u l a t i o n  cen te rs .  As desc r i bed  i n  t h e  Env i ronmenta l  
Repor t  ( S e c t i o n  3 .8 ) ,  c u r r e n t  spent  f u e l  cask des ign  i s  f o r  t r a n s p o r t a t i o n  on a  100 t o n  c a p a c i t y  
r a i  1  road  f l a t c a r .  

11.7.21 Beta-Gamma Waste Shipment (OR, A-41, I t e m  35e) 

The d e s t i n a t i o n  of  t h e  beta-gamma waste has n o t  y e t  been e s t a b l i s h e d .  Shipment r o u t e s  t o  t h e  
d e s t i n a t i o n  w i l l ,  t o  t h e  e x t e n t  p r a c t i c a b l e ,  be r o u t e d  away from p o p u l a t i o n  cen te rs .  As no ted  i n  
Tab le  5, c u r r e n t  p lans  c a l l  f o r  t r u c k i n g  o f  t h e  l o w - l e v e l  beta-gamma waste f r om t h e  CRBRP. 



11.7.22 Doses From A  P o s t u l a t e d  T r a n s p o r t a t i o n  A c c i d e n t  (OR, A-41, I t em 3 5 f )  

The p r e d i c t e d  y e a r  2010 p o p u l a t i o n  w i t h i n  50 m i l e s  of t h e  CRBRP s i t e  (987,000) was assum 
s t a f f  f o r  t h e  p o s t u l a t e d  t r a n s p o r t a t i o n  a c c i d e n t .  C a l c u l a t e d  doses would be h i g h e r  f o r  
c h i l d r e n  w i t h i n  3  meters  ( o r  any o t h e r  d i s t a n c e  l e s s  t han  50 me te rs )  f r o m  an a c c i d e n t  i n  
t h e r e  i s  a  ground l e v e l  r e l e a s e  of r a d i o a c t i v i t y .  The doses a t  3  meters wou ld  be abou t  
g r e a t e r  t han  t h e  doses a t  50 meters .  The l i k e l i h o o d  t h a t  anyone would r e c e i v e  such dose 
eve r ,  i s  v e r y  sma l l  s i n c e  t h e  person would have t o  remain  3  meters  f rom t h e  spen t  f u e l  s  
cask f o r  t h e  d u r a t i o n  of t h e  r e l e a s e  t o  o b t a i n  such doses. 

11.7.23 Tab le  7.4 - Doses from Category 5 Acc iden ts  (OR, A-41, I t e m  359; ERDA, A-14) 
I 

The t a b l e  i n  t h e  DES was m is lead ing .  S e c t i o n  7.2 on t r a n s p o r t a t i o n  a c c i d e n t  e f f e c t s  has 
r e v i s e d  f o r  t h e  FES and t h e  t a b l e  was om i t t ed .  Comparison o f  an es t ima ted  p o p u l a t i o n  do 
a c c i d e n t  w i t h  a  background dose i s  n o t  deemed necessary t o  an adequate d e s c r i p t i o n  o f  t h  
i n  t h i s  s e c t i o n  s i n c e  t h e  comparison has a l r e a d y  been made i n  t h e  WASH-1238 and GESMO do 
Based on t h e  arguments presented i n  those documents, an a c c i d e n t  i s  judged t o  produce a  
impact  i n  t h e  u n l i k e l y  e v e n t  i t  shou ld  occur .  

11.7.24 R i s k  i n  Sh ipp ing  Fresh Fue l  (OR, A-41, I t e m  35h) 

T h i s  r i s k  i s  n o t  cons ide red  t o  be s e r i o u s  because of measures taken t o  p reven t  c r i t i c a l i  
r e l e a s e s  o f  r a d i o a c t i v i t y  f o r  f r e s h  f u e l  s h i p p i n g  acc iden ts .  Such acc iden ts ,  as men t i on  
Ridge, have always been " cons ide red  v e r y  s e r i o u s l y . "  Paragraph 8, Sec t i on  7.2, o f  t h e  D  
v ides  t h e  NRC assessment o f  r i s k s  i n v o l v e d  due t o  t r a n s p o r t a t i o n  acc iden ts  and i t s  conc l  
t o  t h e  p r o b a b i l i t y  o f  such events .  

The a p p l i c a n t  i n  ER Amendment V I  ( S e c t i o n  3 .8 ) ,  has p rov ided  an updated d e s c r i p t i o n  o f  f 
s h i p p i n g  c o n t a i n e r s .  ERDA w i l l  use i t s  own t r a n s p o r t a t i o n  and safeguards systems t o  c a r  
t e g i c  q u a n t i t i e s  o f  non-weapon ERDA-owned s t r a t e g i c  n u c l e a r  m a t e r i a l s  (SNM) t o  and from 
i t i e s .  (CRBRP f u e l  w i l l  be ERDA owned and o f  s t r a t e g i c  q u a n t i t i e s . )  T h i s  has been ERDA 
and w i l l  be a p p l i e d  on l i c e n s e d  ERDA f a c i l i t i e s ,  t h e  CRBRP be ing  t h e  f i r s t .  

SAFEGUARDS CONSIDERATIONS 

11.7.25 Safeguards Approach (EPA, A-1 7, I t e m  2 ( 2 ) )  

The DES s t a t e s  t h a t  t h e  sa fegua rds - re la ted  env i ronmenta l  impact  o f  o t h e r  f u e l  c y c l e  a c t i  
stemming f r o m  t h e  CRBRP o p e r a t i o n  wou ld  be s u b s t a n t i a l l y  dependent upon the  n a t u r e  o f  t h  
t i e s  and t h e i r  r e l a t i o n s h i p  t o  t h e  CRBRP f u e l  c y c l e  and t h a t  a  d e t a i l e d  assessment o f  t h  
i s  p rec luded  by f u t u r e  u n c e r t a i n t i e s  assoc ia ted  w i t h  s u p p o r t i n g  f u e l  c y c l e  a c t i v i t i e s .  
g raph 5 .2  o f  Appendix E  t o  t h e  DES r e f e r s  t o  t h e  NRC d e t e r m i n a t i o n  t h a t  t he  sa feguards  f 
o f  e x i s t i n g  and proposed r e g u l a t i o n s ,  as d iscussed i n  t h e  Commission's s ta tement  of  Nove 
1975,* p e r m i t  t h e  d i scha rge  o f  i t s  r e s p o n s i b i l i t i e s  t o  p r o t e c t  t h e  p u b l i c  h e a l t h  and s a f  
t h e  common defense and s e c u r i t y  i n s o f a r  as e x i s t i n g  l i c e n s e d  p lu ton ium f a c i l i t i e s  a r e  co 
Paragraph 5 .2  a l s o  no tes  t h a t  t h e  CRBRP c o u l d  be s u p p l i e d  by e i t h e r  e x i s t i n g  f u e l  f a c i l i  
f u t u r e  f a c i l i t i e s .  The re fo re ,  i f  a  d e c i s i o n  i s  made t o  defer  o r  deny t h e  w ide -sca le  use 
ox ide ,  i t  appears t h a t  e x i s t i n g  f a c i l i t i e s  c o u l d  produce CRBR f u e l .  Whi le  expe r i ence  an 
t i n u i n g  s t u d y  may i n d i c a t e  areas where r e v i s i o n s  t o  Commission r e g u l a t i o n s  a p p l i c a b l e  t o  
f a c i l i t i e s  shou ld  be made, t h e  p r o d u c t i o n  o f  CRBRP mixed ox ide  f u e l  i n  c o n j u n c t i o n  w i t h  
a c t i v i t i e s  shou ld  n o t  i n v o l v e  s u b s t a n t i a l l y  d i f f e r e n t  safeguards i ssues  o r  c o s t s .  

11.7.26 E f f e c t  o f  Safeguards S tud ies  on Use o f  P l u t o n i u ~ n  (NRDC, A-59) 

The purpose o f  t h e  DES was t o  eva lua te  t h e  env i ronmenta l  impact o f  t h e  CRBRP; i t  was n o t  
t o  e v a l u a t e  t h e  LMFBR program i n  i t s  e n t i r e t y  o r  t h e  wide sca le  use o f  p l u ton ium as a  f u  
I n f o r m a t i o n  r e l a t i v e  t o  sa feguards  s t u d i e s  was i nc luded  i n  paragraphs 5.2,  5 . 3  and 5 . 4  o  
E  t o  t h e  DES. A d d i t i o n a l  m a t e r i a l  has been i n c l u d e d  i n  S e c t i o n  7.3.1 o f  t h e  FES. The s  
b e l i e v e s  t h a t  p h y s i c a l  p r o t e c t i o n  progranis and m a t e r i a l s  a c c o u n t a b i l i t y  measures des igne 
t h e  requ i rements  o f  e x i s t i n g  and proposed r e g u l a t i o n s  w i l l  p r o v i d e  adequate assurance fo 
p r o t e c t i o n  o f  t h e  CRBRP a g a i n s t  sabotage and t h e f t  o f  s p e c i a l  n u c l e a r  m a t e r i a l .  There fo  
b e l i e v e  t h a t  t h e  env i ronmenta l  impact  o f  safeguards f o r  t h e  CRBRP can be r a t i o n a l l y  j u d g  
t i m e  and i s  n o t  dependent on programmatic t ype  s t u d i e s .  Safeguards c o n s i d e r a t i o n s  f o r  t 
posed wide s c a l e  use o f  mixed ox ide  f u e l s  w i l l  be addressed i n  a  supplement t o  GESMO. 

(See f o o t n o t e  on page 7-18.)  



11.7.27 C i v i l  L i b e r t i e s  and I n s t i t u t i o n a l  Changes Assoc ia ted  w i t h  Safeguards (NR'DC, A-59) 
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The NRC does n o t  b e l i e v e  t h a t  an e f f e c t i v e  sa feguards  system would r e s u l t  i n  v i o l a t i o n s  of c i v i l  
l i b e r t i e s  o r  i n  i n s t i t u t i o n a l  changes. T h i s  c o n c l u s i o n  i s  based on expe r i ence  ga ined d u r i n g  t h e  
a p p l i c a t i o n  o f  a  comprehensive s e c u r i t y  program d u r i n g  30 yea rs  of p r o t e c t i n g  r e s t r i c t e d  data .  
These programs i n c l u d e d  t h e  use o f  armed guards and s e c u r i t y  c l ea rances  f o r  employees and were 
implemented w i t h o u t  v i o l a t i o n  of t h e  fundamental  r i g h t s  o f  i n d i v i d u a l s .  

11.7.28 P e t i t i o n  Fo r  Adop t i on  o f  Emergency Safeguards (NRDC, A-59) 

By l e t t e r  o f  March 22, 1976 t h e  D i r e c t o r  o f  t h e  O f f i c e  o f  Nuc lea r  M a t e r i a l  S a f e t y  and Safeguards 
made a  d e t a i l e d  response t o  t h i s  p e t i t i o n  by NRDC which was dated February  2, 1976. Tha t  response 
s p e c i f i c a l l y  s t a t e d  t h a t  a  d e t e r m i n a t i o n  has been made t h a t  " you r  reques ts  f o r  emergency and sum- 
mary a c t i o n  a r e  n o t  wa r ran ted  by t h e  ev idence p r e s e n t l y  a v a i l a b l e . "  There have been no deve lop-  
ments wh ich  would wa r ran t  any change i n  t h i s  p o s i t i o n .  

11.8 NEED FOR THE PROPOSED FACILITY 

11.8.1 O b j e c t i v e s  o f  t h e  CRBRP (ECNP, A-46, I t e m  9)  

The f o l l o w i n g  d i scuss ions  r e l a t e  t o  comments by t h e  Env i ronmenta l  C o a l i t i o n  on t h e  " p r i n c i p a l  
o b j e c t i v e s "  s e t  f o r t h  i n  S e c t i o n  8.2 o f  t h e  DES: 

a.  The a v a i l a b i l i t y  f a c t o r  r a t h e r  t h a n  c a p a c i t y  f a c t o r  was used i n  t h e  DES i n  r e c o g n i t i o n  o f  t h e  
developmental  n a t u r e  o f  t h e  p r o j e c t .  The i n c l u s i o n  o f  developniental  f e a t u r e s  i n  a  program 
can sometinies reduce o v e r a l l  p l a n t  c a p a c i t y  f a c t o r ;  t h e r e f o r e ,  a v a i l a b i l i t y  i s  more meaning- 
f u l  f o r  p r o j e c t i o n  t o  t y p i c a l  p l a n t s .  Both  c h a r a c t e r i s t i c s ,  however, a r e  t o  be reco rded  by 
t h e  a p p l i c a n t  and can be ana lyzed and used as needed. 

c .  S ince  t h e  p i o n e e r i n g  E n r i c o  Fernii p r o j e c t ,  t h e  LMFBR Program has been i n c o r p o r a t e d  as a  ma jo r  
f a c t o r  i n  n a t i o n a l  energy goa ls ,  a  d e c i s i o n  t h a t  has been recogn i zed  by ERDA, t h e  FEA, Con- 
gress  and t h e  A d m i n i s t r a t i o n  w i t h  t h e  concur rence o f  a  broad range of o t h e r  government 
agencies . 

d.  Cons iderab le  e v o l u t i o n  i n  t h e  concepts o f  l i c e r i s a b i l i t y  has taken  p l a c e  s i n c e  t h e  Fernii 
p l a n t .  I t  i s  now p o s s i b l e  t o  draw on a  g r e a t  dea l  o f  expe r i ence  f r o m  t h e  l i c e n s i n g  and 
o p e r a t i o n  of  LWR's. Procedures have been s e t  up by s t a t u t e  and by p u b l i c a t i o n  i n  t h e  Fed- 
e r a l  R e g i s t e r  (wh i ch  has t h e  f o r c e  o f  s t a t u t o r y  law)  f o r  t h e  l i c e n s i n g  o f  n u c l e a r  r e a c t o r s .  
The Env i ronmenta l  C o a l i t i o n  on Nuc lea r  Power suggests t h a t  a  c o n f l i c t  o f  i n t e r e s t  e x i s t s  i n  
NRC's " t r y i n g  t o  c r i t i c a l l y  rev iew  t h e  a p p l i c a n t ' s  submi t t ed  m a t e r i a l s ,  w h i l e  i t s  purpose -is 
t o  l i c e n s e  t h e  p l a n t . "  I t  shou ld  be no ted  t h a t  t h e  Nuc lear  Regu la to ry  Commission i s  charged 
w i t h  t h e  l i c e n s i n g  r e s p o n s i b i l i t y ,  and t h i s ,  t o g e t h e r  w i t h  t h e  development and enforcement  o f  
n u c l e a r  s a f e t y  and s e c u r i t y  m a t t e r s  t o  t h e  b e n e f i t  of t h e  genera l  p u b l i c ,  i s  i t s  s o l e  i n t e r e s t .  
Thus, t h e r e  i s  no c o n f l i c t  o f  i n t e r e s t  i n v o l v e d  here .  The l i c e n s i n g  procedures  t h a t  have 
been adopted i n c l u d e  t h e  submission o f  a  g r e a t  dea l  o f  m a t e r i a l  by t h e  a p p l i c a n t  and t h e  
independent rev iew  o f  t h i s  m a t e r i a l  by t h e  NRC d t a f f  and i t s  e x p e r t  c o n s u l t a n t s .  F u r t h e r -  
more, a l l  correspondence r e l a t e d  t o  t h e  l i c e n s i n g  rev iew  a r e  a v a i l a b l e  i n  t h e  p u b l i c  reco rds .  
NRC b e l i e v e s  t h a t  these procedures assure  t h e  o b j e c t i v i t y  of  i t s  rev iew .  

11 .8 .2  Progress  S ince  Fermi (ECNP, A-46, I t en i  10) 

Env i ronmenta l  C o a l i t i o n  on Nuc lea r  Power r a i s e d  ques t i ons  r e l a t e d  t o  t h e  lessons l ea rned  f rom t h e  
Ferlni p l a n t ,  and t h e  method o f  f i n a n c i n g ,  namely t h a t  CRBRP i s  f i n a n c e d  l a r g e l y  t h rough  p u b l i c  
funds whereas Fermi was l a r g e l y  p r i v a t e l y  funded. 

The f a u l t s  t h a t  l e d  t o  t h e  meltdown a c c i d e n t  i n  Fermi a r e  n o t  g e n e r i c  t o  LMFBRs and have been 
c o r r e c t e d  i n  subsequent des igns.  The expe r i ence  w i t h  Ferini and o t h e r  s m a l l e r  l i q u i d  meta l  coo led  
f a s t  r e a c t o r s  t h a t  have been opera ted i n  t h e  U.S. has b e e n ' e x t e n s i v e l y  u t i l i z e d  i n  t h e  des ign  of 
t h e  CRBRP. NRCLstaf f  expe r i ence  r e l a t e d  t o  these s m a l l e r  r e a c t o r s  i s  most c e r t a i n l y  drawn upon i n  
e v a l u a t i n g  CRBRP p roposa l s .  I n  a d d i t i o n ,  p u b l i s h e d  i n f o r m a t i o n  f rom f o r e i g n  LMFBR programs i s  
a v a i l a b l e  t o  U.S. des igne rs .  

The d e c i s i o n  t o  p r o v i d e  p u b l i c  f u n d i n g  was lnade by Congress. S ince t h e  p i o n e e r i n g  E n r i c o  Fernii 
p r o j e c t ,  t h e  LMFBR Program has been i n c o r p o r a t e d  as a  n ia jor  f a c t o r  ill n a t i o n a l  energy  g o a l s ,  a  
d e c i s i o n  t h a t  has been recogn i zed  by ERDA, t h e  FEA, Congress and t h e  A d m i n i s t r a t i o n  w i t h  t h e  
concur rence o f  a  broad range o f  other,cjovernment agenc ies .  



11.8.3 Need f o r  t he  CRBRP (NRDC, A-59, 60) 

NRDC comnented t h a t  " t h e  s t a f f  has chosen t o  independent ly  assess o n l y  t h e  c o s t s  (o  
t o  u n c r i t i c a l l y  accept t h e  app l i c ,an t l s  assessment of t h e  b e n e f i t s . "  The s t a f f ' s  po 
t h e  F i n a l  Environmental  Statement on t h e  LMFBR Program (ERDA-1535), t h e  ERDA Admini 
i ngs  o f  December 31, 1975 based upon t h a t  FES, and a u t h o r i z a t i o n  by t h e  Congress ha, 
e s t a b l i s h e d  " t h e  need f o r  a  demonst ra t ion-sca le  f a c i l i t y  (CRBRP) t o  t e s t  t h e  f e a s i b  
metal  f a s t  breeder  r e a c t o r s  when operated as p a r t  o f  t h e  power genera t i on  f a c i l i t i e :  
t r i c  u t i l i t y  system, i n c l u d i n g  i t s  t i m i n g  and o b j e c t i v e s .  Th i s  p o s i t i o n  I s   support^ 
Nuc lear  Regula tory  Commission's Memorandum and Order dated August 27, 1976, p e r t a i n ,  
a d m i s s i b i l i t y  i n  t h i s  case o f  NRDC Content ions 10 and 11. The Commission's Order d. 
t h e  f o l l o w i n g  cons ide ra t i ons  a r e  r e l e v a n t  t o  t h i s  proceeding:  

( 1 )  The l i k e l i h o o d  t h a t  t h e  proposed CRBR p r o j e c t  w i l l  meet i t s  o b j e c t i v e s  w i t h i n  1 

program--a " b e n e f i t "  i n  t h e  NEPA cos t /bene f i  t balance. 

( 2 )  A l t e r n a t i v e s  f o r  meet ing t h e  o b j e c t i v e s - - t o  be eva lua ted  i n  terms o f  t h e  o b j e c l  
i n  t h e  ERDA impact statement.  

(3)  A l t e r n a t i v e  s i t e s  o u t s i d e  t h e  TVA s e r v i c e  area.  

The s t a f f  a t tempted t o  address some o f  these ma t te rs  i n  t he  DES and has expanded i t s  
i n  t h e  FES t o  r e f l e c t  t h e  concerns espoused by t h e  NRDC and by t h e  Commission's r u l i  

11.9 ALTERNATIVES 

11.9.1 A l t e r n a t i v e  Energy Sources (EP, A-91; G E I ,  A-47; NRDC, A-60, 61) 

The p r i n c i p a l  purpose of t h e  CRBRP i s  t o  demonstrate a  s p e c i f i c  new energy concept  r 
t o  p r o v i d e  e l e c t r i c a l  power; consequent ly,  t h i s  s ta tement  cons iders  o n l y  a l t e r n a t i v e  
a t ta inmen t  o f  t h a t  o b j e c t i v e .  A l t e r n a t i v e s  t o  t h e  LMFBR concept a r e  desc r ibed  i n  ER 
Program FES (WASH-1535, Sec 6  and ERDA-1535, Sec F-1).  

11.9.2 A l t e r n a t i v e s  t o  t h e  CRBRP (NRDC, A-60, 61) 

The " d e f i c i e n c i e s "  no ted  by NRDC w i t h  respec t  t o  d i scuss ions  i n  t h e  DES conce rn ing  a  
t o  t h e  LMFBR program and t h e  CRBP demonst ra t ion a r e  e s s e n t i a l l y  t h e  same as those su 
i t s  Content ions 10 and 11 as i n t e r v e n o r s  i n  these proceedings. F o l l o w i n g  a  s e r i e s  o  
1976 b e f o r e  t h e  cogn izant  Atomic Safe ty  and L i cens ing  Board (ASLB) , t h e  Atomic Safet,  
s i n g  Appeal Board (ASLAB), and t h e  Nuc lear  Regula tory  Commission, t h e  Commission i ss 
randum and Order on August 27, 1976, d i r e c t i n g  t h a t  t h e  f o l l o w i n g  be assumed as e s t a  
t h e  FES on t h e  LMFBR program (ERDA-1535) and assoc ia ted  processes: 

" a .  The need f o r  a  l i q u i d  meta l  f a s t  breeder program, i n c l u d i n g  i t s  o b j e c t i v e s  
s t r u c t u r e  and t i m i n g ;  

b. The need f o r  a  demonst ra t ion-sca le  f a c i l i t y  t o  t e s t  t he  f e a s i b i l i t y  of l i q l  
meta l  f a s t  breeder r e a c t o r s  when operated as p a r t  o f  t h e  power g e n e r a t i o n  
f a c i l i t i e s  o f  an e l e c t r i c  u t i l i t y  system, i n c l u d i n g  i t s  t i m i n g  and o b j e c t i l  

I n  so d i r e c t i n g  t h e  f u r t h e r  conduct  of  t h i s  proceeding, t h e  Conlmission recognized t h i  
i s  t h e  agency w i t h  the  p r imary  r e s p o n s i b i l i t y ,  under t h e  Energy Reorgan iza t i on  Ac t ,  i 
research and developn~ent programs and t h a t  ERDA's impact statenlent " i s  d i s p o s i t i v e  01 
o f  need i n  t h i s  proceeding. "  The Commission t h e r e f o r e  concluded t h a t  " i t s  l i c e n s i n g  
be t a i l o r e d  i n  t h i s  case t o  a v o i d  t h e  Co~nmission's s u b s t i t u t i n g  i t s  judgement f o r  t h t  
w i t h  respec t  t o  t h e  broad p l a n n i n g  dec i s ions  embodied i n  t h e  LMFBR sta tement"  (ERDA-1 

However, t h e  Commission's Order a l s o  s t a t e d  t h a t  "mat ters  o f  g r e a t e r  s p e c i f i c i t y ,  suc 
t i o n  o f  t h e  C l i n c h  R i v e r  s i t e  and r e a c t o r  design i n v o l v e  implementat ion o f  p l a n n i n g  c 
and hence a r e  cogn izab le  i n  t h i s  proceeding. Cons ide ra t i on  cou ld  be g i ven  t o  t h e  " S F  
t h e  p r o j e c t ' s  design and s i t i n g , "  as w e l l  as t o  " a l t e r n a t i v e  modes t o  meet t h e  e s t a b l  
The Commission t h e r e f o r e  d i r e c t e d  t h a t  t he  f o l l o w i n g  a r e  r e l e v a n t  t o  t h i s  proceeding:  

( 1 )  The l i k e l i h o o d  t h a t  t h e  proposed p r o j e c t  w i l l  meet i t s  o b j e c t i v e s  w i t h i n  the  
ILMFBR program--a " b e n e f i t "  i n  t he  NEPA c o s t / b e n e f i t  balance. 



( 2 )  A l t e r n a t i v e s  f o r  meet ing  t h e  o b j e c t i v e s - - t o  be e v a l u a t e d  i n  terms o f  t he  o b j e c t i v e s  
de f i ned  i n  t h e  ERDA impact  s ta tement .  
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( 3 )  A l t e r n a t i v e  s i t e s  o u t s i d e  t h e  TVA s e r v i c e  area. 

Acco rd ing l y ,  t h e  s t a f f  has expanded t h e  DES d i s c u s s i o n  o f  these m a t t e r s  i n  t h e  FES. I n  do ing  so, 
t h e  s t a f f  has observed t h e  gene ra l  p r i n c i p l e  i n d i c a t e d  by t h e  board  t h a t  " c o n s i d e r a t i o n  o f  a l t e r -  
n a t i v e s  need go no f u r t h e r  t han  t o  e s t a b l i s h  whether o r  n o t  s u b s t a n t i a l l y  b e t t e r  a l t e r n a t i v e s  a r e  
l i k e l y  t o  be a v a i l a b l e . "  The s t a f f  has a l s o  no ted  the  Commission's judgement t h a t  t h i s  agency 
does n o t  need t o  determine t h a t  CRBR i s  t h e  " b e s t "  o r  " o p t i m a l "  a l t e r n a t i v e ,  b u t  o n l y  t h a t  t h e  
a p p l i c a n t ' s  p r e f e r r e d  approach i s  " reasonab le . "  

11.9.3 S i t e s  W i th  More Favorab le  X / Q  Values (NRDC, A-61) 

Tne s t a f f  agrees t h a t  a t m o s p h e r i c . d i s p e r s i o n  c o n d i t i o n s  ove r  t h e  southern  App lach ians a r e  
g e n e r a l l y  n o t  as f avo rab le  as those i n  o t h e r  areas o f  t h e  c o u n t r y .  The CRBRP s i t e  a rea  i s  a l s o  
s m a l l e r  t han  p o t e n t i a l  s i t e s  a t  numerous l o c a t i o n s .  Consequent ly,  t h e r e  i s  no doubt  t h a t  a  s i t e  
w i t h  a  more favo rab le  X / Q  v a l u e  c o u l d  be l o c a t e d .  However, t h e  e f f e c t s  o f  poor  d i s p e r s i o n  cond i -  
t i o n s  a t  most s i t e s ,  i n c l u d i n g  t h e  proposed C l i n c h  R ive r  s i t e ,  can be compensated by p l a n t  des ign  
f e a t u r e s  t o  assu re  t h a t  doses f rom normal and a c c i d e n t a l  r e l e a s e s  o f  r a d i o a c t i v i t y  a r e  n o t  an 
unacceptab le  hazard  t o  t h e  h e a l t h  and s a f e t y  of t h e  p u b l i c .  

11.9.4 S i t e s  a t  Hanford ,  Idaho, and Nevada (NRDC, A-61) 

These a l t e r n a t i v e  s i t e s  a r e  cons ide red  i n  Sec t i on  9 .2  o f  t h e  FES 

11.9.5 Co-Locat ion w i t h  Fuel  Cyc le  F a c i l i t i e s  (EPA, A-20, A-21; NRDC, A-61) 

C o - l o c a t i n g  t h e  CRBRP w i t h  o t h e r  f u e l  f a c i l i t i e s  m i g h t  have a  sma l l  advantage i n  t h e  convenience 
o f  t h e  s e c u r i t y  measures taken  d u r i n g  t r a n s p o r t a t i o n ,  and a  sma l l  e f f e c t  on t h e  p r o b a b i l i t y  o f  
a c c i d e n t s  d u r i n g  t r a n s p o r t a t i o n .  S ince a  rep rocess ing  p l a n t  i s  proposed i n  t h e  Oak Ridge area,  
t h e  CRBR s i t e  i s  p r o b a b l y  w e l l  s e l e c t e d  w i t h  r e s p e c t  t o  t h i s  c o n s i d e r a t i o n ,  b u t  i t  does n o t  appear 
t o  have been a  ma jo r  f a c t o r  i n  t h e  cho i ce .  The s t a f f  d i d  n o t  cons ide r  t h e  combined c e n t e r  a l t e r -  
n a t e  s i n c e  the  CRBRP i s  a  s i n g l e  demonst ra t ion  p l a n t  f o r  wh ich  t h e r e  wou ld  be l i t t l e  i n c e n t i v e  t o  
c o n s t r u c t  and ope ra te  f u e l  c y c l e  f a c i l i t i e s  s o l e l y  f o r  i t s  s e r v i c e .  

The c o - l o c a t i o n  concept,  as d iscussed i n  NUREG-0001, Nuc lear  Energy Center S i t e  Survey-1975, i s  
t h e  l o c a t i o n  o f  one rep rocess ing  f a c i l i t y  and one matching mixed ox ide  f u e l  f a b r i c a t i o n  p l a n t  
on t h e  same s i t e .  The same document uses t h e  te rm "combined c e n t e r s "  f o r  t h e  s i t u a t i o n  i n  wh ich  
r e a c t o r s  a r e  a l s o  i n c l u d e d .  NUREG-0001 cons ide red  LMFBR's as a  l a t e r  "phase- in"  a t  a  n u c l e a r  
energy c e n t e r  when t h e  techno logy i s  s u f f i c i e n t l y  developed. The c o n c l u s i o n  o f  t h a t  s tudy  was 
t h a t  t h e r e  i s  no dec ided advantage t o  e i t h e r  c o - l o c a t e  o r  n o t  c o - l o c a t e .  

11.9.6 Underground S i t e s  (NRDC, A-61) 

The s t a f f  p o s i t i o n  r e g a r d i n g  underground s i t i n g  has n o t  changed s i g n i f i c a n t l y  s i n c e  p u b l i c a t i o n ,  
i n  J u l y  1973, of  WASH 1250 ( "The S a f e t y  of Nuc lear  Power Reactors  ( L i g h t  Water Cooled) and R e l a t e d  
F a c i l i t i e s " ) .  I t  was s t a t e d  a t  page 8-34 o f  t h a t  document t h a t ,  "From t h e  i n f o r m a t i o n  t h u s  f a r  
a v a i l a b l e  . . .  t h e  AEC has found l i t t l e  t e c h n i c a l  b a s i s  f o r  encourag ing t h e  gene ra l  use o f  under-  
ground s i t i n g .  The we igh t  o f  ev idence c u r r e n t l y  suggests t h a t  underground s i t i n g :  ( a )  has nec- 
essa ry  f e a t u r e s  (e .g . ,  p e n e t r a t i o n s )  wh ich  tend  t o  o f f s e t  t h e  presumed conta inment  advantages, 
( b )  wou ld  add s i g n i f i c a n t l y  t o  t h e  c o s t s  o f  n u c l e a r  power p l a n t s ,  ( c )  r e q u i r e s  e x t e n s i v e  and 
c o s t l y  R&D f o r  un reso l ved  e n g i n e e r i n g  problems, and ( d )  does n o t  o f f e r  a  gene ra l  s o l u t i o n  t o  s i t -  
i n g  problenis i n  t he  U.S." 

No e n g i n e e r i n g  des ign  c u r r e n t l y  e x i s t s  f o r  a  l a r g e  underground n u c l e a r  power p l a n t  i n  t h e  U.S. 
Whi le  t h e r e  have been a  number o f  conceptua l  s t u d i e s  o f  t h e  f e a s i b i l i t y  o f  l o c a t i n g  n u c l e a r  power 
p l a n t s  underground, a n a l y s i s  o f  t h e  advantages and disadvantages as w e l l  as t h e  t r e a t m e n t  of 
i nc reased  c o s t s  have been v e r y  g e n e r a l i z e d .  

Gener ic  problems assoc ia ted  w i t h  t he  underground concept a re :  

1. F l o o d i n g  p o t e n t i a l .  

2. P o t e n t i a l  hazards t o  o n - s i t e  personne l  r e l a t e d  t o  c l o s i n g  v e n t i l a t i o n  and access 
s h a f t s  d u r i n g  t ime  o f  o f f - no rma l  o p e r a t i o n .  



3 .  Design and c o s t  o f  c l o s u r e  systems t o  sea l  l a r g e  access s h a f t s  o r  t u n n e l s  i n  o r d e r  
t o  p r o v i d e  adequate containment.  

4. D i f f i c u l t  m a i n t a i n a b i l i t y  and i n s p e c t a b i l i t y  o f  components i n  c o n f i n e d  areas,  espec 
i n  v e r t i c a l  p i p e  runs.  

5 .  H igh-pressure  condenser des ign  and ope ra t i on ,  i f  l o c a t e d  underground. 

6. I nc reased  s t a t i c  and thermal  l oads  on l o n g  p i p i n g  systems t o  t h e  su r face .  

7. L i c e n s i n g  d i f f i c u l t i e s  and de lays  wh ich can be expected t o  accompany any f i r s t  d e s i l  
o f - c l a s s  and p a r t i c u l a r l y  t hose  assoc ia ted  w i t h  such a  r a d i c a l  depa r tu re  f r om e x i s t  
p l a n t s ;  a l s o  gu ides and s tandards  f o r  an underground p l a n t  do n o t  e x i s t .  Methods o. 
s a t i s f a c t o r y  demonst ra t ion  of s t a b i l i t y  and s a f e t y  o f  t h e  enc los ing  c a v i t y  would ha, 
t o  be developed f o r  l i c e n s i n g  assurance. 

8. Cost  and t i m e  f o r  e x t e n s i v e  underground s i t e  e x p l o r a t i o n  

9. I nc reased  r i s k  o f  a c c i d e n t s  d u r i n g  f u e l - h a n d l i n g  ope ra t i ons .  

Most o f  t h e  g e n e r i c  problems p r o b a b l y  c o u l d  be overcome g i ven  s u f f i c i e n t  t i m e  and money. 
ment t i m e  f o r  an eng inee r i ng  des ign  f o r  p l a c i n g  t h i s ,  o r  any o t h e r  l a r g e  p l a n t ,  u n d e r g r o ~  
be g r e a t .  Added t o  t h i s  would be t h e  t i m e  r e q u i r e d  t o  v a l i d a t e  t h e  s i t e ,  and t h e  t i m e  rl 
f o r  excava t i on  o f  t h e  underground c a v i t i e s .  L i c e n s i n g  de lay  t i m e  would be cons ide rab le .  
a c t i v i t i e s  combined would i nc rease  t h e  p e r i o d  r e q u i r e d  f o r  p l a n t  comp le t i on  by a  minimum 
yea rs ,  assuming t h e  s i t e  i s  acceptab le  and a  f e a s i b l e  des ign i s  a t t a i n a b l e ,  b o t h  o f  wh ic l  
some doubt .  Consequent ly,  underground ing t h e  demonst ra t ion  p l a n t  i s  n o t  an a l t e r n a t i v e  I 
would p e r m i t  o p e r a t i o n  i n  a  t i m e l y  manner t o  ach ieve i t s  o b j e c t i v e s  w i t h i n  t h e  LMFBR pro !  

E a r l y  i n  1975 a  s tudy  was i n i t i a t e d  by t h e  NRC t o  o b t a i n  a u t h o r i t a t i v e  answers t o  g e n e r i l  
t i o n s  assoc ia ted  w i t h  t h e  underground s i t i n g  concept.  Th i s  c o n f i r m a t o r y  resea rch  i s  b e i ~  
ducted under c o n t r a c t  a t  t h e  Sandia Labo ra to r i es ,  Albuquerque, New Mexico. I n  t h e  cours l  
e v a l u a t i n g  t h e  concept  and s p e c i f y i n g  needed research,  t he  s t a f f  has t r i e d  t o  o b j e c t i v e l :  
a t e  t h e  proposed advantages and d isadvantages p o s t u l a t e d  f o r  t h e  concept.  A l so ,  a l t e r n a .  
methods o f  o b t a i n i n g  t h e  same advantages, b u t  i n  s u r f a c e  mounted p l a n t s ,  w i l l  be examine1 
c o s t  and q u a l i t y  comparisons. T h i s  s tudy  i s  expected t o  be completed e a r l y  i n  1977. De' 
o f  d e t a i l e d  c o s t  es t ima tes  and o p e r a t i o n  and s a f e t y  analyses based on r e f e r e n c e  p l a n t  de! 
t u r n e d  o u t  t o  be beyond t h e  scope o f  t h e  p resen t  s tudy;  t h e i r  need w i l l  be reeva lua ted  01 

bas i s  o f  recommendations i n  t h e  f i n a l  r e p o r t .  

11.9.7 Coo l i ng  Tower Arrangement (PMC, A-97, I t e m  24) 

I n  t h e  judgment o f  t h e  s t a f f ,  t h e  proposed l i n e a r  c e l l  a r r a y  o f  two p a r a l l e l  mechanical  I 

c o o l i n g  towers  i s  e n v i r o n m e n t a l l y  accep tab le .  I f  the  a p p l i c a n t  dec ides t o  propose a  c i r l  
a r r a y ,  t he  env i ronmenta l  e f f e c t s  o f  i t s  o p e r a t i o n  would p robab l y  be found accep tab le ;  h o ~  
t h e  des ign d a t a  submi t t ed  w i t h  t h e  changed c o n f i g u r a t i o n  would be examined t o  assure t h a -  
judgement i s  c o r r e c t .  

11.9.8 C o r r e c t i o n s  i n  Tab le  9 .5  (ERDA, A-14) 

D r i f t  d e p o s i t i o n  r a t e s  expressed i n  Tab le  9 .5  rep resen t  t he  maximum amount o f  d r i f t  depo: 
p e r  ac re  ove r  a  one month p e r i o d  o f  t ime f o r  a l l  one-acre s e c t i o n s  w i t h i n  a  360' c i r c u m f l  
and a  50 -m i l e  d i s t a n c e  o f  t he  CRBRP c o o l i n g  towers.  Ent ra inment  es t ima tes  a r e  now cons i :  
w i t h  t hose  o f  Sec t i on  5 .3 .1 .2 .  

11.9.9 Thermal E f f e c t s  a t  t he  D ischarge (OR, A-41, I t em 31) 

The s t a f f ' s  o p i n i o n  i s  t h a t  temperature  a t  t he  d ischarge would n o t  be a  probleri i  (see 11. 
R e l a t i v e l y  h i g h  pumping c o s t s  would be r e q u i r e d  under t h e  m u l t i - p o r t  mode i n  o r d e r  t o  ac 
'the same j e t  v e l o c i t y  (and m i x i n g )  as under  t he  s i n g l e - p o r t  mode wi.th fewer  and l a r g e r  0 1  
These pumping c o s t s  would be i n  a d d i t i o n  t o  t he  $4000 i nc remen ta l  c o s t  f o r  t h e  m u l t i - p o r  
and these a d d i t i o n a l  c o s t s  a r e  n o t  j u s t i f i e d  i n  v iew o f  t h e  min imal  impact  e x p ~ c t e d  w i t h  
proposed system. 



11.9.10 Ease o f  M o n i t o r i n g  (TN, A-26) 

S i t e  s e l e c t i o n  i s  based on t h e  e v a l u a t i o n  and b a l a n c i n g  o f  a  number o f  f a c t o r s ,  o f  wh ich  ease o f  
m o n i t o r i n g  i s  a  m i n o r  c o n s i d e r a t i o n .  The s t a f f  does n o t  expect  t h a t  t h e  a p p l i c a n t  would be unab le  
t o  c a r r y  o u t  a l l  m o n i t o r i n g  r e q u i r e d  a t  t h e  C l i n c h  R i v e r  s i t e .  

11.9.11 P r o x i m i t y  t o  t h e  Gaseous D i f f u s i o n  P l a n t  and ORNL (NRDC, A-62) 

The Oak Ridge Gaseous D i f f u s i o n  P l a n t  i s  about  3  m i l e s  NNW from t h e  CRBRP; Oak Ridge N a t i o n a l  
L a b o r a t o r y  i s  about  4  m i l e s  ENE f rom CRBRP. Both  of these f a c i l i t i e s  a r e  ERDA-cont ro l led ;  ERDA 
a l s o  has l e a d  r e s p o n s i b i l i t y  f o r  CRBRP. A c t i v i t i e s  a t  t h e  Oak Ridge r e s e r v a t i o n  a r e  under t he  
c o n t r o l  o f  ERDA; l o n g  range land-use p l a n n i n g  and s e l e c t i o n  o f  s i t e s  f o r  f u t u r e  a c t i v i t i e s  a r e  
governed by  o f f i c i a l  ERDA procedures  and i n s t r u c t i o n s .  I n  accordance w i t h  such requ i rements ,  
c o n s i d e r a t i o n  w i l l  be g i v e n  by  ERDA t o  p o t e n t i a l  impacts  on CRBRP o p e r a t i o n  as w e l l  as on opera- 
t i o n  o f  o t h e r  ERDA f a c i l i t i e s .  The re fo re ,  as a  CRBRP " a p p l i c a n t " ,  ERDA appears t o  have s u f f i c i e n t  
a u t h o r i t y  t o  c o n t r o l  a c t i v i t i e s  a t  and near  t h e  CRBRP s i t e .  

The NRC s t a f f ,  i n  t h e  course o f  i t s  r a d i o l o g i c a l  s a f e t y  rev iew  f o r  CRBKP, r e q u i r e s  t h a t  c a l c u l a t e d  
r a d i o l o g i c a l  consequences o f  p o s t u l a t e d  a c c i d e n t s  be eva lua ted  and, i n  accordance w i t h  10 CFR 
P a r t  100, necessary  p r o t e c t i v e  measures be i d e n t i f i e d  and assessed f o r  t h e  a rea  w i t h i n  t h e  CRBRP 
Low P o p u l a t i o n  Zone (LPZ).  Fur thermore,  i t  has been the  s t a f f  p r a c t i c e  t o  a l s o  cons ide r  t h e  
need, i f  any, f o r  p r o t e c t i v e  measures beyond t h e  LPZ on a  case-by-case bas i s .  I n  t h i s  rega rd ,  
e v a c u a t i o n  i s  o n l y  one aspec t  o f  emergency p lann ing ;  o t h e r  measures a r e  a v a i l a b l e  and may be 
implemented dependent on t h e  e x i s t i n g  s i t u a t i o n .  I t must a l s o  be recogn i zed  t h a t  due t o  t h e  
n a t u r e  o f  o p e r a t i o n s  a t  t h e  gaseous d i f f u s i o n  p l a n t  and o t h e r  Oak Ridge f a c i l i t i e s ,  t h e r e  a r e  
e x i s t i n g  p l a n s  and f a c i l i t i e s  f o r  cop ing  w i t h  emergencies, such as a  r e l e a s e  o f  t o x i c  m a t e r i a l  
f o r  example; t h e r e f o r e ,  c o n s i d e r a t i o n  f o r  m i t i g a t i n g  any impact  on t h e  o p e r a t i o n  o f  such f a c i l i -  
t i e s  due t o  p o s t u l a t e d  a c c i d e n t s  has been i nc luded .  

Nonethe less ,  based on o u r  p a s t  p r a c t i c e ,  i t  i s  ou r  p r e s e n t  o p i n i o n  t h a t  CRBRP conformance w i t h  
P a r t  100 dose g u i d e l i n e s  and t h e i r  e q u i v a l e n t  w i l l  p r o v i d e  reasonab le  assurance t h a t  t he  conse- 
quences beyond t h e  LPZ due t o  p o s t u l a t e d  a c c i d e n t s  a t  CRBRP w i l l  n o t  n e c e s s a r i l y  r e s u l t  i n  l ong -  
t e rm  evacua t i on .  These m a t t e r s  a r e  r e c e i v i n g  a t t e n t i o n  i n  t h e  course o f  t h e  s t a f f  s a f e t y  r e v i e w  
and o u r  conc lus ions  w i l l  be documented i n  t h e  s t a f f ' s  s a f e t y  e v a l u a t i o n  r e p o r t .  

nent 

11.10 EVALUATION OF THE- PROPOSED ACTION 

11.10.1 R i sks  Assoc ia ted  w i t h  A c c i d e n t a l  R a d i a t i o n  Exposure (NRDC, A-62) 

See t h e  s t a f f ' s  response i n  S e c t i o n  11.7.1.  

11.10.2 H e a l t h  Consequences (NRDC, A-62) 

NRDC's comment i m p l i e s  t h a t  h e a l t h  consequences due t o  r a d i a t i o n  f rom t h e  CRBRP shou ld  be i n c l u d e d  
aniong t h e  c o s t s  weighed a g a i n s t  t h e  b e n e f i t s  o f  t h e  proposed a c t i o n .  As i n d i c a t e d  i n  11.5.32, t h e  
s t a f f  f e e l s  t h a t  a  p r e s e n t a t i o n  o f  r e l a t i v e  impact  ( i . e . ,  coniparison w i t h  n a t u r a l  background r a d i -  
a t i o n )  i s  s u f f i c i e n t .  

11.10.3 A l t e r n a t i v e  Development o f  S i t e  (OR, A-38, I t e m  B) 

The " l o s s  o f  t axes  t o  t he  c i t y  as a  r e s u l t  o f  t h e  S i t e  be ing  developed as t h e  CRBRP S i t e "  a r e  n o t  
l o s s  o f  p r e s e n t  r e a l  t axes ,  b u t  l o s s  o f  specu la ted  f u t u r e  t axes .  S ince t h i s  i s  n o t  an a c t u a l  l o s s ,  
t he  s t a f f  has n o t  f a c t o r e d  i t  i n t o  t h e  a n a l y s i s .  The p r o p e r t y  has been owned by t he  U.S. Govern- 
ment f o r  many yea rs .  

11.10.4 Complen~entary IJses o f  S i t e  (OR, A-38, I t e m  6)  

Under 10 CFR 5 100.3 ( a )  and t h e  d e c i s i o n  o f  t h e  Appeal Board i n  t h e  San Onof re  proceed ings 
(ALAB-308) ,I t h e  a p p l i c a n t s  must e x e r c i s e  t o t a l  c o n t r o l  ove r  t he  e n t i r e  e x c l u s i o n  area except  those 
p o r t i o n s  wh ich a r e  t r a v e r s e d  by  " p a s s a g e w T ( i n c l n g  waterways such as t h e  C l i n c h  R i v e r ) .  TO 
t h e  s t a f f ' s  knowledge, t h e  a p p l i c a n t s  do n o t  i n t e n d  t o  p e r m i t  colnplenientary uses OF land w i t h i n  
t h e  e x c l u s i o n  area.  

11.10.5 P u b l i c  Uses o f  " R e s t r i c t e d  Area" (OR, A-38, I t e m  38) 

The r i v e r  w i t h i n  t h e  e x c l u s i o n  area would be a v a i l a b l e  f o r  p u b l i c  uses except  under emergency 
c o n d i t i o n s .  As d e s c r i b e d  i n  10 CFR 100.3, " e x c l u s i o n  area"  means t h a t  area su r round ing  t h e  



reac to r ,  i n  which the  l i censee  has the a u t h o r i t y  t o  determine a l l  a c t i v i t i e s , i n c l u d i n g  exc lus ion  
o r  removal o f  personnel and p roper ty  from the area. This  area may be t r a v e r ~ e d  by a  highway, 
r a i l r o a d  o r  waterway, provided these a re  n o t  so c lose t o  the f a c i l i t y  as t o  i n t e r f e r e  w i t h  normal 
operat ions o f  the  f a c i l i t y ,  and prov ided appropr ia te and e f f e c t i v e  arrangements are made t o  
c o n t r o l  t r a f f i c  on the  highway, r a i l r o a d  o r  waterway, i n  case o f  emergency, t o  p r o t e c t  the  p u b l i c  
h e a l t h  and safety .  ... A c t i v i t i e s  unre la ted  t o  operat ion o f  the  r e a c t o r  may be permi t ted i n  an 
exc lus ion  area under appropr ia te  l i m i t a t i o n s ,  provided t h a t  no s i g n i f i c a n t  hazard t o  the p u b l i c  
h e a l t h  and s a f e t y  w i l l  r e s u l t . "  

11.10.6 Decommissioning (NRDC, A-63) 

NRDC s ta tes  t h a t  i t  considers the d iscuss ion o f  decommissioning ( i n  Sect ion 10.2.4) inadequate . 
f o r  the  reasons o u t l i n e d  i n  i t s  Content ion 14, which i s  reproduced on pages A-84 and A-85. The 
techn ica l  statements i n  t h e  content ion and the  s t a f f ' s  responses are as fo l l ows :  

Comment: A  recen t  r e p o r t  "Decommissioning o f  Nuclear Reactors" by N.Y. PIRG i n d i c a t e s  t h a t  ( w i t h  
t h e  exception o f  the E l k  R ive r  r e a c t o r )  the i s o l a t i o n  per iod  f o l l o w i n g  decommissioning of power 
reac to rs  has been.based on the t ime requ i red  f o r  CO-60 t o  decay t o  safe l e v e l s .  Harwood, e t  a l .  
be l ieve  t h a t  the  previous analyses a re  i n  e r r o r  because they underestimate the  s i g n i f i c a n c e  o f  
rad ionucl  i d e  Ni-59. 

Response: The i s o l a t i o n  per iod  has been i n d i c a t e d  i n  the decommissioning plans f o r  on ly  th ree  
reactors,  Piqua, Hallam and Bonus, which were entombed. Decommissioned reac to rs  which have been 
placed i n  a  moth-bal l e d  s ta tus  ( P r o t e c t i v e  Storage) wi 11 remain i n  p r o t e c t i v e  storage u n t i  1  the 
r a d i o a c t i v i t y  i s  a t  a  l e v e l  acceptable f o r  re lease t o  u n r e s t r i c t e d  access. R a d i o a c t i v i t y  decay 
and/or component removal w i l l  determine the t ime invo lved  before u n r e s t r i c t e d  access t o  the 
f a c i l i t y  can be al lowed. The ana lys is  o f  those reactors i n  which an i s o l a t i o n  per iod  was i n d i -  
cated d i d  consider l o n g - l i v e d  isotopes i n c l u d i n g  Ni-63 (92-year h a l f - l i f e ) .  I n  the  Piqua decom- 
miss ion ing r e p o r t  (A1 AEC 12832 A p r i l  1, 1970), Ni-59 inven to ry  was determined t o  be about 1% o f  
the  Ni-63 inventory.  The amount o f  Ni-59 i n  the Hallam and Bonus f a c i l i t i e s  would a l s o  be about 
1% o f  the Ni-63 inven to ry .  For these th ree  entombed reactors,  the  c o n t r o l l i n g  l o n g - l i v e d  i so tope  
was Ni-63, which was analyzed i n  the decommissioning repor ts .  

Comment: The t ime per iod  f o r  Ni-59 t o  decay t o  safe l e v e l s  i s  est imated by Harwood, e t  a l .  f o r  
LWR t o  be a t  l e a s t  1.5 m i l l i o n  years. The economic and s o c i e t a l  i m p l i c a t i o n s  o f  t h i s  1.5 m i l l i o n  
year  decay per iod  are a t  present  unknown. 

Reponse: The est imates by Harwood e t  a l .  as t o  the  d i r e c t  r a d i a t i o n  e f f e c t  o f  Ni-59 i n  a  decom- 
missioned reac to r  a re  too  h igh  by a t  l e a s t  two orders o f  magnitude. The assumption t h a t  c o n t r o l  
o f  a  r e a c t o r  s i t e  would have t o  e x i s t  f o r  1.5 m i l l i o n  years i s  n o t  r e a l i s t i c  because a  l i censee  
would l o g i c a l l y  be able t o  terminate the  maintenance and s u r v e i l l a n c e  o f  the s i t e  i n  100 t o  150 
years f o r  one o f  the two f o l l o w i n g  reasons: 

a)  The remaining r a d i o a c t i v e  mate r ia l  (Ni-59, Ni-63 and C-14) which may be above l e v e l s  accept- 
ab le f o r  re lease t o  u n r e s t r i c t e d  access could be e a s i l y  removed t o  a  more des i rab le  l o c a t i o n  
(waste b u r i a l  ground) because h igh l e v e l  gamma isotopes (Co-60, Fe-55) would have decayed t o  
l e v e l s  which would a l l o w  t h e i r  removal w i t h o u t  remote handl ing operat ions. 

b) A l l  remaining r a d i o a c t i v e  m a t e r i a l  may have decayed t o  a  l e v e l  acceptable f o r  re lease t o  
u n r e s t r i c t e d  access. 

Comment: P e t i t i o n e r  be l ieves  the NRC must sys temat i ca l l y  analyze a l l  neutron a c t i v a t i o n  products 
t h a t  may be produced i n  t h e  proposed CRBR t o  determine the  p o t e n t i a l  i s o l a t i o n  per iod,  f o l l o w i n g  
decomnissioning, and then prov ide a  comprehensive analys is  o f  the costs  (both economic and s o c i -  
e t a l )  o f  decommissioning. 

Response: The s t a f f  conducts a  p r e l i m i n a r y  environmental analys is  o f  decommissioning costs  and 
impacts a t  the t ime o f  an a p p l i c a t i o n  f o r  a  reac to r  cons t ruc t ion  permi t  o r  operat ing l i cense .  A  
d e t a i l e d  environmental ana lys is  w i l l  be performed when the app l i can t  submits s p e c i f i c  decomis -  
s ion ing  plans. I n  add i t i on ,  as explained above, the f a c i l i t y  must meet r a d i o a c t i v i t y  l e v e l s  
acceptable f o r  re lease t o  u n r e s t r i c t e d  access p r i o r  t o  te rm ina t ion  o f  a  l icense.  This acceptable 
l e v e l  may be reached by r a d i o a c t i v e  decay o r  by removal o f  se lected components a f t e r  h igh  l e v e l  
gamma emi t te rs  have decayed. 
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11.10.7 Achieving CRBRP Objectives ( N R D C ,  A-63) 

The ~ t a f f ' s  views concerning the likelihood that  the CRBRP will meet i t s  objectives are pre- 
sented i n  Chapter 8.  

11.10.8 Payroll 1991 -2013 ( E P ,  A-91) 

CRBRP payroll i s  estimated in ER Section 8.2.2.1 fo r  the years 1975 through 2013. The estimated 
salary for  1991 through 2013 i s  expected t o  to ta l  $100 million. 

11.10.9 Cost Estimates ( E P ,  A-91) 

The cost estimate fo r  the CRBRP has been revised in Section 10.4.2.2 to  a project total  of $1950.4 
Capital cos t  information fo r  commercial LMFBR reactors i s  provided in  WASH-1535, set 11 

and ERDA-1535, Sec 111 F.2. 

11 .lo. 10. Benefit Cost Balance (EP ,  A-91) 

The s taf f  takes a conservative view in balancing benefits and costs.  Since the amount of in- l ieu-  
~ f - t a x  payments has not been determined a t  th i s  time, and i f  i t  should eventually be lower t h a n  
the sum of any increase in costs for  local services,  the possibil i ty fo r  an unfavorable benefit- 

r a t io  does ex i s t  for  the local area. The applicant i s  aware of that  possibil i ty and plans 
t o  consider compensating assistance t o  local e n t i t i e s  (see Appendix F ) .  

j 
d For the nation a t  large,  the s t a f f  finds a favorable benefit-cost balance (Section 10.4.3). 
4 
k 11.11 APPENDIX D - ENVIRONMENTAL EFFECTS OF THE CRBRP FUEL CYCLE AND TRANSPORTATION 
% OF RADIOACTIVE MATERIALS 
4 
B 

11 ,11.1 Individual Doses From Fuel Cycle Effluents ( E R D A ,  A-14) a 
The s taff  agrees tha t  doses for  fuel fabrication and fuel reprocessing plants l isted in DES 
Table 3 are too low by a fac tor  of lo3 and that  an error  in dose due t o  transportation was made 
in the e a r l i e r  calculations. Corrections have been made in the FES. The revised values, how- 
ever, are s t i l l  insignificant with respect t o  overall impact and do n o t  a l t e r  the conclusions. 

1 11.11.2 Population Doses from Fuel Cycle Effluents (ERDA, A-14) 

I The s t a f f  has reviewed and reaffirms i t s  assumptions and calculations derived for  the values 
l i s ted  in Table 4, and as further qualif ied in the footnotes. 1 11.11.3 Basis for  Estimates Used in Tables of Appendix D (NRDC, A-63, 64) 3 

5 
v The NDC comment raised the concern, as referenced and contained in Contention 9 of their  conten- 
, tions f i led  with t h e i r  peti t ion to  intervene, that  scaling down the assessment of fuel cycle 

impacts in the LMFBR FES does not provide a proper basis for  fuel cycle impacts related to t h e  
CRBRP, and was therefore inappropriate in the s t a f f ' s  DES. In th i s  FES, the s taf f  has not relied 
upon a scaling down of the impacts in the LMFBR FES b u t  instead has considered the designs and 
irradiation character is t ics  of the proposed fuels ,  noting the significant differences as compared 
t o  LWR fuels.  Using th i s  ~nfomat ion ,  the s t a f f  estimated on a prorata basis the likely quanti- 
t i e s  of effluents released from fuel cycle f a c i l i t i e s  t o  the environment which would be attr ibu- 
table t o  operation of the CRBRP. 

All values used in Table 2 can be considered as assumed since a f a s t  reactor fuel reprocessing 
plant has not ye t  been designed, much less  constructed and operated. Enough i s  known, however, 
about how such a plant would be bu i l t  to  provide estimates of i t s  environmental impact, a n d ,  as 
a consequence, the share of that  impact a t t r ibutable  t o  a single f a s t  reactor. 

The reprocessing plant and fuel fabrication plant for  f a s t  reactor fuels probably would be quite 
similar to those designed fo r  LWR fuels ,  the primary adjustment being to  accommodate increased 
f i s s i l e  fuel content in the reprocessing p lan t ' s  i n i t i a l  process steps.  A secondary Consider- 
ation i s  the s h i f t  in the f iss ion yield spectrum from the LWR because of the f a s t  flux spectrum 
in the f a s t  reactor. As an example, the thermal f ission yield for iodine-131 from plutonium-23g 
i s  3.74 percent while the f a s t  f ission yield i s  4.08 percent. Calculations of fission product 
content in spent fuel ,  a s ,  for example, by the ORIGEN computer code, account for this difference 
and for others such as the absorption cross-section of neutrons in uranium-238. 



Another minor e f f e c t  t o  be recognized i s  t h a t  a t  the  very h igh burnups poss ib le  i n  the case o f  a 
f a s t  reac to r ,  i .e., on t h e  order  of 100,000 megawatt-days per  tonne, a s i g n i f i c a n t  amount o f  f u e l  
has been consumed. If a fuel core assembly conta ins 20 percent f i s s i l e  plutonium, then one m e t r i c  
tonne o f  t h a t  f u e l  would con ta in  about 200,000 grams of f i s s i l e  plutonium. One megawatt-day of 
energy i s  roughly  equ iva len t  t o  one gram of plutonium. It fo l lows t h a t  about one-half  o f  t h e  f i s -  
s i l e  content  o r  about t e n  percent  of t h e  t o t a l  heavy metal content  would be consumed a t  100,000 
megawatt-days per  tonne burnup. The e f f e c t  o f  t h i s  change i s  a need t o  rep len ish  t h e  f u e l  con- 
sumed and a decrease i n  the  processing throughput necessary a t  t h e  reprocessing p l a n t .  Another 
e f f e c t ,  o f  course, i s  t h e  increased q u a n t i t y  o f  f i s s i o n  products per tonne o f  f u e l  which w i l l  
requ i re  e x t r a  s h i e l d i n g  ( o r  fewer assemblies) i n  casks f o r  t ranspor t  and, perhaps, f o r  o ther  
purposes. 

Non-radioact ive e f f l u e n t s  from a fas t  f u e l  reprocessing p l a n t  o r  a f a s t  f u e l  f a b r i c a t i o n  p l a n t  
would no t  be s u b s t a n t i a l l y  d i f f e r e n t  from l i g h t  water reac to r  f u e l  p lan ts .  There would probably 
be some increase i n  f l u o r i d e  released because o f  i t s  probable use i n  d i s s o l v i n g  f a s t  f u e l  cores, 
al though o ther  chemicals such as hydr iod ic  a c i d  a re  being tested.  Most o f  the non-radioact ive 
e f f l u e n t s  a re  the  r e s u l t  o f  a u x i l i a r y  systems, such as steam b o i l e r s ,  common t o  any k ind  o f  
p l a n t .  

The share o f  t h e  reprocessing o r  f a b r i c a t i o n  p l a n t  which can be ascr ibed t o  t h e  s i n g l e  CRBRP i s  
based on t h e  f r a c t i o n  o f  the  t o t a l  f u e l  t r e a t e d  by the p lan t .  For reprocessing t h i s  i s  6.5/1500; 
f o r  f a b r i c a t i o n  i t  i s  2.2/755 (mixed oxide) and 4.3/745 (uranium ox ide) .  The 6.5 tonne i s  the  
mass o f  f u e l ,  both core and b lanket ,  expected t o  be discharged from t h e  CRBRP each year  f o r  
reprocessing. The 1500 tonnes i s  the s i m i l a r  mass considered f o r  the LMFBR programmatic FES 
(WASH-1535). The o ther  r a t i o s  a re  the p a ' r a l l e l  values fo r  the  f a b r i c a t i o n  p lan ts .  I n  each 
instance o f  a n a t u r a l  resource use i d e n t i f i e d  i n  Table 2 o f  Appendix D, where the  s t a f f  agrees 
w i t h  t h e  values shown i n  WASH-1535, the d i r e c t  r a t i o s  above were used t o  o b t a i n  the values i n  
Table 2. I n  a l l  o ther  instances t h e  values were adjusted by the  s t a f f  t o  accommodate some d i f -  
ference between WASH-1535 and t h e  s t a f f ' s  own evaluat ions. 

Land - 
About 300 acres o f  l and  ou t  of 2000 acres might  be d is turbed a t  a reprocessing s i t e  and about 80 
acres ou t  o f  1000 acres a t  a f a b r i c a t i o n  s i t e .  Although the  i n t e n t  o f  Commission regu la t ions  i s  
c l e a r l y  t o  avoid permanently committ ing any land, i t  has been conservat ive ly  assumed t h a t  a small  
p o r t i o n  o f  the  reprocessing s i t e ,  v i z .  t h e  p l a n t  conta in ing r a d i o a c t i v e  c e l l  s, i s  no t  s u f f i c i e n t l y  
decontaminated t o  re lease the  land (50 acres) f o r  u n r e s t r i c t e d  use. By f a r  the  g rea tes t  amount 
o f  l and  which would be permanently committed as a r e s u l t  o f  the CRBRP operat ion would be t h a t  
used f o r  waste d isposal .  The main c o n t r i b u t o r s  t o  t h i s  land use are the  low- level  waste b u r i a l  
grounds and the  m i l l  t a i l i n g s .  As ind ica ted  before, about 10 percent o f  t h e  core discharge each 
year  (0.2 MT) must be replaced by f r e s h  U02. I f  a 40-year l i f e  i s  assumed, then 20 m e t r i c  tons 
o f  f u e l  w i l l  be needed, p l u s  the  o r i g i n a l  mass, o r  about 47 m e t r i c  tons t o t a l .  The Generic 
Environmental Statement f o r  Mixed Oxide Fuel (GESMO) ind ica tes  about 0.0082 acres o f  t a i  1 ings  per  
m e t r i c  tonne o f  uranium mined. On t h i s  bas is  about 0.4 acres of l and  would be permanently com- 
m i t t e d  f o r  t a i l i n g s  from the  CRBRP. The b u r i a l  o f  low l e v e l  waste might add about another 0.1 
acre; therefore,  the  committed land  f o r  f u e l  cyc le  waste would be about 0.5 acre. 

Water 

I n  the  reprocessing p l a n t  water i s  discharged i n t o  both the a i r  and water bodies. A l a r g e  por- 
t i o n  of the  water discharge i s  r e l a t e d  t o  cool ing.  The LMFBR FES shows 1.4 m i l l i o n  ga l lons  o f  
water per  day requ i red  f o r  makeup; the AGNS FES supplement* shows about 4 m i l l i o n  gal lons per  day. 
When waste s o l i d i f i c a t i o n  i s  added, the  water requirements a t  AGNS go t o  about 7.5 m i l l i o n  ga l -  
lons per  day. A f a s t  r e a c t o r  f u e l  reprocessing p l a n t  o f  i d e n t i c a l  throughput would r e q u i r e  
a d d i t i o n a l  c o o l i n g  water because o f  the  g rea t  burnup and consequent heat ou tpu t  i n  the  h igh  l e v e l  
waste. We est imate t h i s  as 22 m i l l i o n  gal lons per  day, o f  which about 90 percent,  o r  20 m i l l i o n  
gal lons,  would be released t o  water bodies w h i l e  t h e  remaining would be released p r i n c i p a l l y  by 
evaporat ion i n  a coo l ing  tower. 

* 
D r a f t  Supplement No. 1 t o  the F i n a l  Environmental Statement f o r  the  Barnwel l  Nuclear Fuels Plant ,  
Docket No. 50-332, U.S. Nuclear Regulatory Commission, NUREG-0082, June 1976. 



For  t h e  mixed o x i d e  and uran ium o x i d e  p l a n t s  we can accep t  t h e  Westinghouse Recycle Fue l s  P l a n t  
~ ~ v i r o n m e n t a l  Repo r t  (as  rev iewed f o r  t h e  DES [unpub l ished] )  and t h e  LMFBR FES and r a t i o  
acco rd ing l y .  

F o s s i l  Fue l  

The s t a f f  has reexamined t h e  b a s i s  f o r  t h e  DES va lues f o r  e l e c t r i c a l  energy  use i n  Tab le  2  and 
agrees w i t h  i t. WASH-1248 shows 115 MT coa1/317 MW-hr equ i va lency  o r  0.363 M coal/MW-hr. T h i s  
i s  a  reasonab le  number. A  c o n s t a n t  r a t i o  was used th roughou t  t h e  t a b l e .  

information i n  WASH-1248 was used f o r  hydrocarbons f rom rep rocess ing .  Other  n o n - r a d i o l o g i c a l  
e f f l uen ts  were e s t i m a t e d  from p. 111-5 and r e l i a n c e  on s t a f f  p repa red  env i ronmenta l  s ta tements  
f o r  t h e  a p p r o p r i a t e  t y p e  of p l a n t .  Hydrogen f l u o r i d e  r e l e a s e  was n o t  e s t i m a t e d  f o r  t h e  rep ro -  
cess ing p l a n t  as i t  may n o t  be used and i t s  impact  would be i n s i g n i f i c a n t  when compared w i t h  t h e  
uranium f a b r i c a t i o n  p l a n t  o u t p u t .  

For t h e  mixed o x i d e  f a b r i c a t i o n  p l a n t  t h e  s t a f f  has eva lua ted  t h e  env i ronmenta l  impact  of  t h e  
Recycle Fue l s  P l a n t ,  a  200 m e t r i c  t onne  p e r  y e a r  p l a n t  proposed by t h e  Westinghouse Corpo ra t i on .  
We have used t h e  s t a f f ' s  e s t i m a t e  f r om t h i s  e v a l u a t i o n .  The d a t a  p resen ted  i n  Tab les  3  t h rough  
7 f o l l ows  l a r g e l y  f r o m  t h e  work desc r i bed  above. 

R a d i o a c t i v i t y  Releases 

TO e s t i m a t e  t h e  r a d i o a c t i v e  c o n t e n t  of t h e  CRBRP fue l ,  t h e  ORIGEN i s o t o p e  gene ra t i on  computer 
code was used. The LMFBR c r o s s - s e c t i o n  s e t  was used, a l t h o u g h  f o r  c e r t a i n  i s o t o p e s  t h e  f i s s i o n  

, y i e l d s  were " c o r r e c t e d "  by  u s i n g  more r e c e n t  da ta  con ta ined  i n  "Comp i l a t i on  o f  F i s s i o n  P roduc t  
y i e l d s ,  V a l l e c i t o s  Nuc lea r  Center ,  1974," NEDO-12154-1, by M. E. Meek and B. F. R ide r ,  a  compen- 
dium of eva lua ted  f i s s i o n  y i e l d  da ta .  

I n  t h e  rep rocess ing  p l a n t  a  gene ra l  decontaminat ion  f a c t o r  o f  l o 9  was used f o r  p a r t i c u l a t e  

I d 
re leases, wh ich  i n c l u d e s  most n u c l i d e s .  Decontaminat ion  f a c t o r s  s h o u l d  be g r e a t e r  s i n c e  f i  1  t r a -  
t i o n  requ i rements  o f  about  99.99 p e r c e n t  p e r  f i l t e r  o r  g r e a t e r  can be expected. For  t h e  s p e c i f i c  / ,d 
nuc l ides ,  t r i t i u m ,  carbon-14, k ryp ton-85,  iod ine-129,  iod ine-131,  ruthenium-103, and ru then ium-  

7 106, es t ima tes  were based on t h e  s t a f f  e v a l u a t i o n s  o f  t h e  Ba rnwe l l  Nuc lea r  Fue ls  P l a n t  o p e r a t i o n  
' 4 - as proposed by  A l l i e d  General  Nuc lea r  Serv ices ,  I n c .  Ten pe rcen t  of t h e  t r i t i u m  i s  es t ima ted  as 

I $ r e t a i n e d  i n  t h e  f e l .  The s t a f f  i s  aware o f  c u r r e n t  development work a t  t h e  Oak Ridge N a t i o n a l  
I $ Labora tory  on met 1 ods f o r  c o l l e c t i n g  and r e t a i n i n g  t r i t i u m ,  krypton-85, i o d i n e s ,  and carbon-14. 

It cou ld  deve lop t h a t  t hese  systems a r e  a c t u a l l y  t e s t e d  a t  f u l l  s c a l e  o r  nea r  f u l l  s c a l e  i n  a  h o t  
p i l o t  p l a n t  a t  ORNL. A l t hough  t h e  development work p rognos i s  i n d i c a t e s  good c o l l e c t i o n  e f f i -  
c i enc ies  f o r  each o f  t h e  i s o t o p e s ,  we recogn i ze  t h a t  t h e  n a t u r e  o f  s t a r t - u p ,  i n i t i a l ,  and t e s t i n g  1 ope ra t i ons  may r e s u l t  i n  decreased decontaminat ion  f ac to rs .  The re fo re ,  we have a p p l i e d  some 

1 c r e d i t  f o r  improved decon tam ina t i on  performance, b u t  n o t  t o  t h e  e x t e n t  o f  what m i g h t  be p r e d i c t e d  

t ; f o r  l a t e r  demonstrated performance. 
t: 

1 Our es t ima ted  improvements i n  decontaminat ion  f a c t o r s  a re :  t r i t i u m  ( 2 ) ,  k r yp ton -85  ( l o ) ,  
I 
! 

i od ines  (25), and carbon-14 (1  0) .  
I 

The Recycle Fue ls  P l a n t  e v a l u a t i o n  was used f o r  t h e  mixed o x i d e  re leases ,  as was done f o r  t h e  
I i n o n - r a d i o l o g i c a l  r e l eases .  
! 2 

11 .11.4 R a d i o l o g i c a l  Consequences o f  Fuel  T r a n s p o r t a t i o n  (PMC, A-98, I t e m  26)  

The s t a f f ,  i n  r e v i e w i n g  PSAR S e c t i o n  9.1.4.1, no ted  t h e  a p p l i c a n t ' s  remarks t h a t  " . . . A f t e r  spent  
fuel has decayed f o r  $100 days i n  t h e  EVST, i t  may be loaded i n t o  t h e  spen t  f u e l  s h i p p i n g  cask. 
Cont ro l ,  r a d i a l  s h i e l d ,  and some low-power b l a n k e t  assembl ies can be sh ipped o f f s i t e  before t h e  
100-day c o o l i n g  p e r i o d ,  b u t  f u e l  and high-power b l a n k e t  assembl ies a r e  h e l d  u n t i l  t hey  decay t o  
$6 kw o r  l ess .  The spen t  f u e l  s h i p p i n g  cask i s  des igned f o r  a  maximum hea t  l o a d  o f  26 kw and a  
maximum s i n g l e  f ue l  assembly h e a t  l o a d  o f  6  kw. ..." and, "...Spent f u e l  assembl ies t o  be loaded 
I n  t h e  cask a r e  t r a n s f e r r e d  i n  sodium f i l l e d  CCP's ( co re  component p o t s )  f r om t h e  EVST t o  t h e  f u e l  
hand l ing  c e l l  (FHC) b y  t h e  ex-vesse l  t r a n s f e r  machine. I n  t h e  FHC, t h e y  a r e  s t o r e d  t e m p o r a r i l y  
l n  a  t e n - p o s i t i o n  s o d i u m - f i l l e d  spen t  f u e l  s to rage  tank.  The assembl ies  a r e  removed, one a t  a  
t ime, f r om t h e  s t o r a g e  tank  b y  a  gas c o o l i n g  g rapp le ,  t h e  e x t e r i o r  i s  d i m e n s i o n a l l y  and v i s u a l l y  
examined i f  d e s i r e d ,  and r e s i d u a l  sodium i s  d r a i n e d  p r i o r  t o  l o a d i n g .  



"The spent f u e l  sh ipp ing  cask (SFSC) i s  brought on s i t e  by a  spec ia l  r a i l r o a d  car. The cask i s  
removed from the  r a i l r o a d  car ,  lowered down a  s h a f t  onto a  t r a n s p o r t  d o l l y  by the  Reactor Service 
B u i l d i n g  Crane, and t h e  ou te r  containment sh ipp ing cover removed. The d o l l y  moves t h e  cask under 
the  f u e l  handl ing c e l l  f l o o r ,  where i t  i s  sealed t o  the  bottom o f  the c e l l .  'An access p lug  i n  
the f l o o r  o f  the  c e l l  i s  removed by an i n - c e l l  crane, and up t o  n ine  assemblies a r e  loaded i n  the  
case. The cask i s  then decoupled from t h e  FHC, the sh ipp ing cover i s  r e i n s t a l l e d ,  the cask i s  
removed from t h e  FHC shaft ,  loaded onto the r a i l  ca r  and checked f o r  r a d i o a c t i v e  contaminat ion 
p r i o r  t o  shipment ...." 
The s t a f f  agrees t h a t  t h e  in format ion noted would lead  t o  f u r t h e r  reduc t ion  i n  the  est imated 
t r a n s p o r t a t i o n  doses t o  t r a n s p o r t a t i o n  workers and the  general popu la t ion  along the  t ranspor ta-  
t i o n  routes. However, i n  the  s t a f f ' s  independent evaluat ion,  greater  emphasis was placed on the  
f u e l  sh ipp ing casks' maximum heat load  design and assumptions o f  fue l  assembly heat loads thereby 
r e q u i r i n g  a  l a r g e r  number of shipments p e r  year  ( i  .e., a  more conservat ive approach) i n  t h e  
ana lys is .  The r e s u l t i n g  data i n d i c a t e  t h a t  an i n s i g n i f i c a n t  impact would accrue from the  shipments. 

11.11.5 Coolant f o r  Fuel Transpor t  Casks (EPA, A-17, I tem 2 (4 ) )  

Appendix D  descr ibes the  performance cond i t i ons  t o  be met i n  t ranspor t ing  rad ioac t i ve  m a t e r i a l s  
associated w i t h  the  CRBRP fue l  cyc le.  A l l  shipments would adhere t o  49 CFR 170-179 requirements 
so t h a t  the  standards f o r  ex te rna l  r a d i a t i o n  l e v e l s ,  temperature, pressure and containment are 
met. 

I d e n t i f i c a t i o n  o f  s p e c i f i c  coolant  medium t o  be used i n  spent fuel has no t  been es tab l i shed  y e t .  
I t has been ind ica ted ,  however, i n  the a p p l i c a n t ' s  PSAR Sect ion 9.1, t h a t  the  AMCO LMFBR spent 
f u e l  sh ipp ing cask w i l l  be u t i l i z e d .  Th is  cask would use Dowtherm A as the coolant.  A l te rna-  
t i v e  coolants, however, a r e  a l s o  under inves t iga t ion .  Even if the  coo l ing  medium i s  subsequently 
changed, the environmental assessment i n  the  DES would not  be a f fec ted .  

11.12 APPENDIX E  - SAFEGUARDS RELATED TO THE CRBRP FUEL CYCLE AND TRANSPORTATION OF 
RADIOACTIVE MATERIALS 

11.12.1 Plutonium A c c o u n t a b i l i t y  (ECNP, A-46, I tem 11) 

ECNP's comment concerning the reference on DES page E-17 t o  plutonium a c c o u n t a b i l i t y  reads as 
fo l lows:  "It i s  d i f f i c u l t  t o  conceive o f  how safeguards can be e f f e c t i v e  i f  measurement uncer- 
t a i n t y  can be as h igh  as 1% f o r  any p l a n t  process." 

The o v e r a l l  safeguards program i s  made up o f  a  number of d i ve rse  and redundant systems which, 
when combined, a re  designed t o  p rov ide  a  h igh  degree o f  p r o t e c t i o n  against  the  t h e f t  o r  d i v e r s i o n  
o f  p lu ton ium and h i g h l y  enr iched uranium. These a c t i v i t i e s  f a l l  i n t o  two broad categor ies:  phys- 
i c a l  s e c u r i t y  and m a t e r i a l  con t ro l .  Physical secur i t y - - inc lud ing  phys ica l  b a r r i e r s ;  i n t r u s i o n  
alarms, and armed guards--provides the  f i r s t  1  i n e  o f  safeguards p ro tec t ion .  Mate r ia l  c o n t r o l - -  
comprised o f  access c o n t r o l s ,  containment, and mate r ia l  account ing-- re in force the p r o t e c t i o n  pro-  
v ided by phys ica l  s e c u r i t y  measures and prov ides a  q u a n t i t a t i v e  basis f o r  mate r ia l  accountabi 1  i t y .  
M a t e r i a l  c o n t r o l  measures are e s p e c i a l l y  e f f e c t i v e  against  i n t e r n a l  d i ve rs ion  where t h e  p a r t i c i -  
pants have author ized passage through b a r r i e r s  and access t o  m a t e r i a l  i n  the normal course o f  
business. 

The m a t e r i a l  accounting system can de te r  and de tec t ,  but  no t  prevent,  the  t h e f t  o r  d i v e r s i o n  o f  
m a t e r i a l .  The accounting system should be capable of cont inuously  t r a c k i n g  the l o c a t i o n  and t h e  
movement o f  a l l  d i s c r e t e  i tems and conta iners o f  SNM on inventory and o f  mon i to r ing  t h e  i n -  
process inven to ry  f o r  i n d i c a t i o n s  o f  d i ve rs ion .  Through sh ipper- receiver  comparisons, data moni- 
to r ingprograms,  and p e r i o d i c  phys ica l  i nven to ry  checks, the  accounting system provides p o s i t i v e  
assurance t h a t  SNM i s  indeed present.  Should a  s i g n i f i c a n t  l o s s  of mate r ia l  occur, t h e  system 
should be capable o f  i d e n t i f y i n g  the  general l o c a t i o n  and the  q u a n t i t y  o f  mate r ia l  invo lved.  The 
accounting system prov ides backup de tec t ion  c a p a b i l i t y  f o r  t h e f t  and d ive rs ion  which circumvent 
de tec t ion  c a p a b i l i t i e s  prov ided by phys ica l  s e c u r i t y  and other  m a t e r i a l  con t ro l  measures. I n t e r -  
n a l  a u d i t s  are d i r e c t e d  t o  assur ing t h a t  records have no t  been f a l s i f i e d .  

A l l  phys ica l  measurements a re  sub jec t  t o  measurement uncer ta in ty .  The 1% uncer ta in ty  referenced 
i n  the  comment i s  s p e c i f i e d  i n  the  regu la t ions  as a  l i m i t  value f o r  one type o f  p l a n t  over a  
s i n g l e  inven to ry  per iod .  Mate r ia l s  i n  most f u e l  cyc le  p l a n t s  a re  c o n t r o l l e d  w i t h i n  a  0.5% l i m i t  
f o r  measurement uncer ta in ty .  Because these e r r o r s  tend t o  randomize over t ime, the cumulat ive 
u n c e r t a i n t y  f o r  a  number o f  i nven to ry  per iods w i l l  be less  than the  percentage l i m i t  s p e c i f i e d  
f o r  a  s i n g l e  per iod.  Nevertheless, r e l i a n c e  cannot be placed s o l e l y  on mate r ia l  accounting t o  
de tec t  t h e f t  and d i v e r s i o n  because the  e f fec t i veness  o f  the  system i s  l i m i t e d  by t ime l iness  and 
measurement uncer ta in t ies .  Accordingly, NRC requ i res  in-depth p r o t e c t i o n  systems t o  prevent, 
deter ,  detect ,  and defeat  any attempt t o  i l l i c i t l y  remove nuclear  mate r ia l  from f a c i l i t i e s .  



(Add i t i ona l  responses t o  comments on safeguards are i n  Sect ion 11.7. 
For convenience o f  the  reader, the bu lk  o f  the d iscuss ion i n  DES 
Appendix E has been moved t o  Sect ion 7.3 i n  the  FES.) 

11.13 OTHER CONSIDERATIONS AND CHANGES 

Mechanical e r r o r s  i n  pub l i sh ing  the  d r a f t  have been corrected i n  t h i s  f i n a l  environmental s ta te -  
ment w i thou t  explanat ion.  Most o f  the  d r a f t  i n fo rmat ion  r e q u i r i n g  minor changes as a r e s u l t  of 
ER Amendment V I  ( A p r i l  2, 1976) a l s o  has been changed i n  the  FES w i thou t  explanat ion.  Other 
considerat ions and changes appearing i n  the FES are  i d e n t i f i e d  below i n  the  o rder  o f  t h e i r  
occurrence i n  the  d r a f t .  

Summary and Conclusions 2 - The l a s t  paragraph has been modi f ied,  showing the use o f  two c o o l i n g  
towers ins tead  o f  one and lower  water use i n  accordance w i t h  Sect ions 3.3. and 3.4. 

Summary and Conclusions 3(d) ,  Sect ion 5.1 and Sect ion 10.1.1.4 - The reference t o  s e c u r i t y  
r e s t r i c t i o n s  has been removed based upon TVA's p r a c t i c e  o f  u n l i m i t e d  access t o  a l l  areas ou ts ide  
the p l a n t  fence dur ing  operat ion.  Access dur ing cons t ruc t ion  would be l i m i t e d  by cons t ruc t ion  
a c t i v i t y .  

Summary and Conclusions 3(h) - The change r e f l e c t s  the f a c t  t h a t  t ransmiss ion l i n e  s t r u c t u r e s  
i n s t a l l e d  f o r  the  p r o j e c t  would n o t  be v i s i b l e  o f f s i t e .  

Sumnary and Conclusions 3 (k )  and r e l a t e d  p a r t  of Table 10.4 - The reference t o  copper, i r o n  and 
suspended s o l i d s  was deleted because the  s t a f f  be l ieves  t h a t  chemicals w i l l  cause no problem 
under the rev ised  p l a n t  operat ion i d e n t i f i e d  i n  Sect ions 3.3 and 3.4. 

Sect ion 3.3 - The sec t ion  was changed, r e f l e c t i n g  smal ler  water  requirements. 

Sect ion 3.4 - Sect ion 3.4.1 was changed, r e f l e c t i n g  the  use of two c o o l i n g  towers ins tead  o f  one. 

Sect ion 3.4.2 was changed according t o  a change i n  design o f  the  i n t a k e  s t r u c t u r e .  Sect ion 3.4.3 
was changed, r e f l e c t i n g  the use o f  a  discharge a t  the  present  r iverbank.  

Sect ion 3.6 - The l a s t  f o u r  columns o f  Table 3.5 were de le ted  s ince  chemical plumes would be much 
smal ler  than o r i g i n a l l y  pro jected.  

Sect ion 4.1 - The app l i can t  provided NRC (Buhl,  September 24, 1976) w i t h  i n f o r m a t i o n  concerning 
an on-s i te  quarry  which may be developed and descr ib ing  the expected environmental impacts. 
Accordingly, the s t a f f  has considered t h i s  in fo rmat ion  and incorpora ted  appropr ia te  changes i n  
Sections 4.1, 4.2, 4.3, 4.4, 4.6, 10.4 and the Summary and Conclusions. 

Sect ion 4.2.1, Paragraph 3 - The p o s s i b i l i t y  o f  ons i te  garbage d isposal  has been added. 

Sect ion 5.4.1 - The t e x t  i s  changed, r e f l e c t i n g  no adverse chemical impacts w i t h  o r  w i thou t  
r i v e r f l o w .  

Sect ion 6.1.3 - Changes r e f l e c t  meteoro log ica l  i n fo rmat ion  i n  the amended ER. 

Sect ion 6.1 and 6.2 - Since issue o f  the  d r a f t  statement the app l i can t  has f u r t h e r  analyzed the  
p ro jec ted  socioeconomic e f f e c t s  o f  p r o j e c t  cons t ruc t ion  and operat ion.  The r e s u l t s  were pre-  
sented as m a t e r i a l  added t o  Chapter 8 o f  the ER, i n c l u d i n g  a new Appendix C, and were p a r t  o f  ER 
Amendment V I .  The s t a f f  reviewed the  a d d i t i o n a l  ana lvs is  -d has rev ised  i t s  d iscuss ions o f  
socioeconomic impacts i n  Sect ions 4.5 and 5.4. A l low ing  f o r  the p o s s i b i l i t y  t h a t  the re  m y  be 
d i f ferences between the  CRBRP p r o j e c t  and o ther  ERDA Oak Ridge p r o j e c t s  i n  regard t o  in-movers, 
fo r  example, and d e s i r i n g  t o  e s t a b l i s h  a f a c t u a l  basis r a t h e r  than a con jec tu ra l  bas is  f o r  any 
Possib le  d i f fe rences ,  the  s t a f f  recommends t h a t  the a p p l i c a n t  undertake a socioeconomic moni tor -  
i n g  program dur ing  the  cons t ruc t ion  and demonstration phases. The s t a f f  recommendations f o r  such 
a program c o n s i s t  of Sect ions 6.1.6 and 6.2.6, added t o  the statement. 

Sect ion 7.1 - Th is  sec t ion  regard ing environmental e f f e c t s  o f  pos tu la ted  p l a n t  accidents has been 
modi f ied t o  recognize progress i n  the con t inu ing  sa fe ty  review which i s  proceeding i n  p a r a l l e l  
w i t h  the environmental review. 

Sect ion 7.3 - For c l a r i f i c a t i o n  o f  NRC safeguards considera.tions, the d iscuss ion i n  t h i s  s e c t i o n  
now inc ludes most o f  the m a t e r i a l  t h a t  was i n  Appendix E o f  the DES. 



Chapter 8 - I n  r e c o g n i t i o n  o f  t h e  Atomic S a f e t y  and L i cens ing  Board 's  (AsLB) Order rega rd ing  
NRDCIS r e s t a t e d  Con ten t i on  10, dated October 5, 1976, t h i s  chap te r  has been m o d i f i e d  t o  i n c l u d e  
f u r t h e r  c o n s i d e r a t i o n  o f  " t h e  l i k e l i h o o d  t h a t  t he  proposed CRBR p r o j e c t  w i l l  meet i t s  o b j e c t i v e s  
w i t h i n  t h e  LMFBR program" i n  a t i m e l y  fashion. A l so  i n  t h i s  chapter  i s  an e v a l u a t i o n  o f  a l t e r -  
n a t i v e  des ign fea tu res .  

Sec t i on  9.2 - A l s o  i n  r e c o g n i t i o n  o f  t h e  ASLB's Order dated October 5, 1976, t h i s  s e c t i o n  has 
been m o d i f i e d  t o  i n c l u d e  c o n s i d e r a t i o n  of a l t e r n a t i v e  s i t e s  on TVA-owned l a n d  o u t s i d e  o f  TVA's 
power system and on l a n d  i n  t h e  custody of ERDA o t h e r  than t h e  Oak Ridge Reservat ion.  

Sec t i on  9.4.1, Paragraph 3 - The s t a f f  added a recommendation f o r  a c i r c u l a r  a r r a y  mechanical  
d r a f t  c o o l i n g  tower system, w i t h  i t s  s l i g h t  env i ronmenta l  advantage over  t h e  l i n e a r  a r r a y ,  i n  
t h e  e v e n t  t h a t  t h e  c o s t  o f  b o t h  systems should  be about  t h e  same, as i n d i c a t e d  by t h e  amended 
Tab le  9.5. 

Appendix D - The d i scuss ion  and data  have been r e v i s e d  b y  t h e  s t a f f  i n  t h e  course o f  i t s  p re -  
p a r i n g  responses t o  comments on t h e  DES. 

Appendix E - For  c l a r i f i c a t i o n  o f  t h e  safeguards d i scuss ion ,  most o f  t h e  DES m a t e r i a l  i n  t h i s  
appendix has been s h i f t e d  t o  Sec t i on  7.3. 

Appendices added a r e  t h e  f o l l o w i n g :  

Appendix F - L e t t e r  t o  NRC f rom ERDA dated A p r i  1 9, 1976, rega rd ing  ERDA's a u t h o r i t y  
t o  make i n - l i e u - o f - t a x  payments t o  l o c a l  e n t i t i e s .  

Appendix G - L e t t e r  t o  NRC f rom ERDA da ted  September 10, 1976, concern ing t h e  need 
f o r  m o n i t o r i n g  socioeconomic impacts o f  t h e  CRBRP. 

Appendix H - D r a f t  EPA Perm i t  No. TN 0028801, " A u t h o r i z a t i o n  To Discharge Under 
t h e  N a t i o n a l  P o l l u t a n t  Discharge E l i m i n a t i o n  System." 

Appendix I - L e t t e r  t o  Mr. L o c h l i n  W. Caffey, D i r e c t o r ,  C l i n c h  R i v e r  Breeder Reactor 
P r o j e c t  O f f i c e ,  f rom NRC dated May 6, 1976, rega rd ing  t h e  CRBR des ign.  
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DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS (AR) 
DEPARTMENT OF COMMERCE (C)  
DEPARTMENT OF HEALTH, EDUCATION AND WELFARE (HEW) 
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD) 
DEPARTMENT OF- INTERIOR (DOI )  
DEPARTMENT OF TRANSPORTATION (DOT) 
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION (ERDA) 
ENVIRONMENTAL PROTECTION AGENCY (EPA) 
FEDERAL POWER COMMISSION (FPC) 
STATE OF NORTH CAROLINA (NC) 
STATE OF TENNESSEE (TN) 
ANDERSON COUNTY, TN (AC) 
ROANE COUNTY, TN (RC) 
CITY OF OAK RIDGE, TN (OR) 
EAST TENNESSEE DEVELOPMENT DISTRICT (ETDD) 
CONCERNED CALIFORNIANS (CC) 
ENVIRONMENTAL COALITION ON NUCLEAR POWER (ECNP) 
GEOTHERMAL ENERGY INSTITUTE (GEI) 
NATURAL RESOURCES DEFENSE COUNCIL, INC., ET AL.  (NRDC) 
MR. BRAD NEFF (BN) . . -  

DR. EDWARD PASSERINI (EP) 
PROJECT MANAGEMENT CORPORATION ( PMC ) 
MS. DEBORAH 0 .  HURWITT (DH) 



Advisory Council 
On Historic Preservation 
1522 K Street N.W. 
Washington. D.C. 20005 

-W. B. J. Youngblood, Chief 
Emlronmental Projects  Branch 2 
Division of S i t e  Safety and hvFronmenta1 Analysis 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear MT. Youngblood : 

Thank you f o r  your request of February 11, 1976 for  comments on the  
environmental statement f o r  the  Clinch River Breeder Reactor Plant, 
Docket No.: 50-537. Fursuant t o  our respons ib i l i t i e s  under Section 
102(2)(~) of t h e  National bvironmental Policy Act of 1969 and t h e  
Council's "Procedures f o r  the  Protection of LLlstoric and Cultural 
Properties" (36 C.F.R. Part  800), we have determined tha t  your d ra f t  
environmental statement appears adequate concerning our area of 
in te res t ,  and we have no f w t h e r  comments t o  make. 

Should you have any questions on these coments or  require any addit ional  
assistance, please contact Ernest R.  Holz of the  Advisory Council s t a f f  
(202-254-3380). 

S1nc~;~eI.y yours, 

J o  D. McDermot iX;b 
Director, Offic of Review 
and Compliance 

J 

Thr Council is an i d e p n d m t  unit of the .Errrufivr Branch oJ fhr Frdnnl Govnnmmt r b q r d  by tbr Art of 
Ortobn 11, 1966 to advise thr P~leridenf and Congvns in fb frrld of Historic Prc~nvat ia .  

SOIL CONSERVATION SERVICE 

561 U. 5. Courthouse, Nashvi 1 le, Tennessee 37203 

March 17, 1976 

Mr. B. J. Youngblood, Chief 
Environmental Projects Branch 2 
Division of Site Safety and 5 0 -  5 3 7  

Environmental Anal vsis 
u.-S. ~ u c l e a r - ~ e ~ u l a t o r ~  Comnission 
Washington, 0. C. 20555 

Dear Mr. Youngblood: 

Your letter of ~ebruarj 11, 1976 to Paul M. Howard, Soil Conservation 
Service, transmitted for comnent the draft environmental statement, 
for the Clinch River Breeder Reactor Plant. 

We have reviewed the draft statement and offer the following comnents 
for your consideration: 

1. The soils (Soil Survey - Roane County, Tennessee) in the area of the 
proposed project are mainly clayey, rolling to hilly (Talbott. Colbert. 
Clarkville, stony land, Upshur) with a narrow area along thd river of 
a high water table soil (Wolfever) and a small area of Sequatchie. 
These soils would indicate moderate to mostly severe limitations for 
large buildings and roads. Mainly, because of slope, rock, shrink- 
swell potential, low bearing strength, and other factors. Core 
drilling of the proposed site would give additional soils and geologic 
infonation. 

2. Permanent erosion conservation practices are discussed in the report 
including landscaping with no names or species: 

(a) No mention in the report of the need of temporary vegetation or 
other short time erosion control measures during construction. 

(b) The report states 228 acres of land would be disturbed during site 
preparation and construction activities including new transmission 
lines. Excessive erosion and sedimentation from the site during 
construction would prBbably have an adverse environmental effects 
on downstream (site is on the Clinch River) water quality, fish. 
and aquatic resources. 

3. There is little prime famland within the proposed area. 

4. This project will have no adverse effect on SCS existing conservation 
systems, or any proposed projects. 

. We appreciate the opportunity to review this draft environmental impact 
statement. 

Sincerely 

1827-&2& CC: R. M. Davis 
bonald C-. Biven$ . Office of the Coordinator of 
State Conservatlonlst Environmental Quality Activities 



FOREST SERVICE 

1 7 2 0  P e a c h t r e e  R o a d ,  N .  W .  
A t l a n t a ,  G e o r g i a  3 0 3 0 9  

8 4 0 0  

50-533 
M a r c h  2 5 ,  1 9 7 6  

..- . 

' ~ r .  B .  J. Y o u n g b l o o d ,  C h i e f  
E n v i r o n m e n t a l  P r o j e c t s  B r a n c h  2 
D i v i s i o n  o f  S i t e  S a f e t y  a n d  

E n v i r o n m e n t a l  A n a l v s i s  ~ ~~ 

N u c l e a r  R e g u l a t o r y  C o m m i s s i o n  . .  . 
 washingt ton, -D.C. 2 0 5 5 5  .. ... 

!;. i.,. 

D e a r  M r .  Y o u n g b l o o d :  

T h e  U n i t e d  S t a t e s  F o r e s t  S e r v i c e ,  S t a t e  a n d  P r i v a t e  
F o r e s t r y  h a s  r e v i e w e d  t h e  d r a f t  e n v i r o n m e n t a l  s t a t e -  

- r n e n t  c o v e r i n g  c o n s t r u c t i o n  o f  t h e  C l i n c h  R i v e r  B r e e d e r  
- R e a c t o r  P l a n t .  S i n c e  t h i s  i s  a  d e m o n s t r a t i . o n  p r o j e c t  

a n d  d i s t u r b a n c e  o f  f 0 r e s t e . d  l a n d  w i l l  b e  h e l d  t o  a  
minimum c o n s i s t e n t  w i t h  a c t u a l  c o n s t r u c t i o n  n e e d s ,  w e  
h a v e  n o  c o m m e n t s  e x c e p t  t o  c o m p l i m e n t  y o u  o n  t h e  c l a r i t y  
a n d  c o n t e n t  o f  t h e  s t a t e m e n t .  We e s p e c i a l l y  commend 
t h e  d e c i s i o n  t o  p l a c e  i n  c o m m e r c e  a l l  m e r c h a r l t a b l e  wood 
p r o d u c t s  r e m o v e d  f r o m  t h e  c o n s t r u c t i o n  s i r e  a n d  t o  
c o n t i n u e  m a n a g e m e n t  o f  s u r r o u n d i n g  f c r e s t e d  l a n d s  u n d e r  
t h e  ERDA Oak R i d g e  F o r e s t  M a n a g e m e n t  P r o g r a m .  

T h a n k  y o u  f o r  t h e  o p p o r t u n i t y  t o  r e v i e w  a n d  comment  on  
t h i s  g o o d  d r a f t  E I S .  

A r e a  E n v i r o n m e n t a l  C o o r d i n a t o r  

C o p y :  S t a t e  F o r e s t e r ,  T e n n .  

ORNOP-W 2 2 MAR 1976 

M r .  P a u l  Leech 
Environmental  P r o j e c t s  
US Nuclear Regulatory Canmission 
Washington, DC 20555 

Dear M r .  Leech: 

Reference i s  made t o  our  l e t t e r  d a t e d  9  December id&+i2Ar. Joseph R. 
Castleman, Chief o f  our P e r m i t s  S e c t i o n ,  which conta ined  a  l i m i t e d  number 
of sugges ted  i n c l u s i o n s  f o r  t h e  D r a f t  Environmental  S ta tement  (DES) f o r  
t h e  Cl inch  R i v e r  Breeder  Reactor  P l a n t  (CRBRP). A t  t h a t  t ime, the cc- 
a p p l i c a n t s  had n o t  submi t ted  an a p p l i c a t i o n  f o r  a  Department o f  t h e  Army 
P e n n i t  w i t h  d e t a i l e d  drawings d e s c r i b i n g  t h e  proposed a c t i v i t i e s  i n  m v i -  
g a b l e  waters .  

We a r e  now i n  r e c e i p t  o f  t h e  r e q u i r e d a p p l i c a t i o n  da ted  1 3  February 1976. 
Based on our  rev iew of t h e  a p p l i c a t i o n  and t h e  DES, we submit  t h e  f o l l o u i n g  
a d d i t i o n a l  informat ion  f o r  i n c l u s i o n  i n  t h e  F i n a l  Environmental  Statemen: 
(FES): 

a .  The DES and t h e  Environmental  Repor t  (ER) do n o t  i n c l u d e  infor -  
mation r e g a r d i n g  t h e  impact of i n c r e a s e d  canmerc ia l  n a v i g a t i o n  t h a t  
would be  genera ted  d u r i n g  t h e  c o n s t r u c t i o n  and o p e r a t i o n  o f  t h e  proposed 
p l a n t .  Although Table  2.2-15 of t h e  ER i n d i c a t e s  t h e  u s e  o f  t h e  Cl inch  
River  f o r  r e c r e a t i o n a l  and c m e r c i a l  n a v i g a t i o n  fran 1966 through 1972, 
it makes no r e f e r e n c e  t o  i n c r e a s e d  b a r g e  t r a f f i c  r e s u l t i n g  from p l a n t  
c o n s t r u c t i o n  and o p e r a t i o n .  T h i s  i n c r e a s e d  commercial barge  t r a f f i c  
c o n s t i t u t e s  a n  impact t h a t  should b e  addressed  i n  t h e  FES. 

b. The Deparbnent of t h e  Army Permi t  a p p l i c a t i o n ,  a s  w e l l  a s  t h e  
DES and ER, d o  n o t  i n d i c a t e  t h e  t y p e s  of c m o d i t i e s  o r  equipment t h a t  
would b e  t r a n s p o r t e d  over  navigable  waterways. T h i s  informat ion  should 
be  provided i n  t h e  FES, i n c l u d i n g  any s p e c i a l  handl ing ,  s a f e t y  requi re-  
ments o r  p r e c a u t i o n s  r e l a t e d  t h e r e t o .  

c .  What impact would c l o s u r e  o f  t h e  waterway t o  c m - n e r c i a l  n a v i g a t i o n  
have on o p e r a t i o n  o f  t h e  Breeder  Reactor  P l a n t ?  



ORNOP-W 
Hr. Paul Leech 

The ER (see Section 4.1.2.3) adequately describes tke aquatic l i f e  of the 
Clinch River i n  the vicini ty of the p lan t  s i t e  and a2eqdately assesses 
the probable impact of dredging and f i l l i n g  on tnese resources. We, there- 
fore,  offer  no addit ional  information regarding the inpact of t;~ese 
a c t i v i t i e s .  

If you have fur ther  questions or desire  t o  discuss the above isforsat ion i n  
more d e t a i l ,  please advise. 

Sincerely yours, 

HENRY J. WTCH 
Colonel, Corps of Engineers 
Dis t r ic t  Engineer 

DEPARTMENT OF THE ARMY 

OHlO RIVER DIVISION. CORPS O F  ENGlNEERS 

P. 0 BOX 1 1  59 

CINCINNATI. OHlO 45201 

ORDCO-W 

Director, Office of Nuclear 
Reactor Regulation 

Nuclear Regulatory Conmission 
A m :  M r .  Paul H. Leech. Project  Manager 
Washington,DC 20555 

29 March 1976 

Dear Mr.  Leech: 

Our Planning and Operations s ta f f  have reviewed your Draft hvkonmenta l  
Statemant re la ted  t o  the  construction of the  Clinch River Breeder Reactor 
Plant  and of fe r  comments pzX!s~ted in the inclosed review memorandum. 

Sincerely yours ,  

1 Inc l  
A s  s t a ted  

/JOHN H. COUSINS 
.? Colonel, Corps of Engineers 

. Deputy Division Engineer 



REVIEW MEMORANDUM 

D r a f t  Environmental  S t a t e m e n t  
Cl inch R i v e r  .Breeder  R e a c t o r  P l a n t  

Docket No. 50-537 
February  1976 

DElS 

a .  Page 3-1, E x t e r n a l  Appearance ( 3 . 1 ) .  3 rd  Paragraph .  The proposed  
l i m i t a t i o n s  i n  u s e  o f  o r  c o n t r o l  o v e r  t h e  " e x c l u s i o n  a rea" ,  which i n c l u d e s  
t h e  f u l l  w i d t h  o f  Cl inch  River ,  should  be d e s c r i b e d  i n  d e t a i l ,  p a r t i c u l a r l y  
a s  i t  would a f f e c t  n a v i g a t i o n  and r e c r e a t i o n a l  use  of t h e  w a t e r  and a d j a c e n t  
shore1  i n e .  

DEPARTMENT OF THE ARMY 
NASMVILLI DISTIICI. COIIC. 01 mO1N1=nS 

P. 0. W X  a070 
NUI IV ILLL  T I M N Y S I X  S7.0. 

'" ... L. I... " ,O 

OWED-P 

Mr. B. S .  Youngblood, Chief 
Environmental  P r o j e c t s  Branch 2  
D i v i s i o n  of S i t e  S a f e t y  and 

- Envi ronnenta l  A n a l y s i s  
U. S. Nuclear Regula tory  Conmission 
Washington, DC 20555 

b. Page 4-1, C o n s t r u c t i o n  Schedules  and Manpower (4 .1) .  I t  i s  s t a t e d  
t h a t  t h e  a p p l i c a n t  r e q u e s t e d  a  Limi ted  Work A u t h o r i z a t i o n  e f f e c t i v e  11 
months p r i b ;  t o  t h e  a n t i c i p a t e d  d a t e  o f  t h e  c o n s t r u c t i o n  p e r m i t .  T h i s  
s t a t e m e n t  s h o u l d  be c l a r i f i e d ,  t a k i n g  i n t o  account  CEQ g u i d e l i n e s  for  NEPA 
procedures  r e q u i r e d  p r i o r  to t a k i n g  a d m i n i s t r a t i o n  a c t i o n s ;  and r e q u i r e m e n t s  
f o r  p e r m i t  a c t i o n s  under t h e  Federa l  Water P o l l u t i o n  Cont ro l  o r  River  and  
Harbor A c t s ,  e t c .  

Dear Mr. Youngblood: 

T h i s  i s  i n  response  t o  your 1 1  February  1976 l e t t e r f o r w a r d i n g  t h e  D r a f t  
Environmental  S t a t e m e n t ,  Cl inch  R i v e r  Breeder  R e a c t o r  P l a n t ,  Docket 
No. 50-537 (DES), f o r  cormnent. Comments concern ing  t h e  n a v i g a t i o n  a s -  
p e c t s  of t h i s  p r o j e c t  were conta ined  i n  my 22 >larch 1976 l e t t e r  t o  U. S. 
Nuclear Regula tory  Commission (copy enc losed) .  A d d i t i o n a l  c m e n t s  
fo l low.  

I n  rev iewing  t h e  DES and t h e  E n v i r o n n e n t a l  R e p o r t  (ER), I do n o t  f i n d  
i n  t h e  l i s t  of r e f e r e n c e s  (DES pages R-1 and 0-15; ER pages  13.0. 14.7-2,  
14.6-1,  B-31 and B1-58) any  r e f e r e n c e  t o  t h e  u s e  of f e d e r a l ,  r e g i o n a l  
o r  p r i v a t e  codes and s t a c d a r d s ,  such  a s  N a t i o n a l  Bureau of  S t a n d a r d s ,  
Southern  ~ u i l d i n g  Code, h a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n  (hTPA), 
American Nat iona l  S t a n d a r d s  . I n s t i t u t e  (AHSI) and Underwr i te rs  Labora- 
t o r i e s  (UL). These documents should  be s t u d i e d  and used by s t a f f  meabers 
informed on h a z a r d s ,  s a f e t y  and f i r e  p r o t e c t i o n  of s t r u c t u r e s  i n  g e n e r a l  
and of n u c l e a r  r e a c t o r s  i n  p a r t i c u l a r .  I c a l l  your s p e c i a l  a t t e n t i o n  
t o  t h e ' l a t i o n a l  F i r e  Codes publ i shed  by NFPA, 470  A t l a n t i c  Avenue, Boston 

MA 02210. I have enc losed  s e v e r a l  r e f e r e n c e s  ( t h r e e )  o n  t h e  f i r e  codes 
f o r  your convenience and q u i c k  r e f e r e n c e  by your ' s t a f f .  I n  l i g h t  of 
r e c e n t  p r e s s  r e p o r t s  of f i r e s  i n  n u c l e a r  p l a n t s ,  I recommend t h a t ,  t o  
t h e  g r e a t e s t  p o s s i b l e  e x t e n t ,  use  of combus t ib le  c o n s t r u c t i o n  m a t e r i a l s ,  
s h i e l d i n g ,  a p p a r a t u s ,  equipment,  i n s t c ~ m e n t s ,  f u r n i s h i n g s ,  f i n i s h e s ,  and 
p a r t s  thereof  be d i s c o n t i n u e d .  Nonflammable f l u i d s ,  s u c h  a s  f o r  hy- 
d r a u l i c  c o n t r o l s ,  might w e l l  b e  found o r  deve loped .  T h i s  i s  a l s o  a p p l i -  
c a b l e  t o  usage of  nonconbus t ib le  i n s u l a t i o n  f o r  e l e c t r i c a l  c a b l e  and 
a p p a r a t u s .  The a v a i l n b i l i t ) ,  of n o n f l m a b l e  m a t e r i a l  and s y n t h e t i c  
m a t e r i a l s  i s  i n c r e a s i n g  r a p i d l y  and such  i t e m s  sould  be u t i l i z e d  i n  t h e  
Cl inch  R i v e r  p l a n t .  



ORNED-P 
M r .  B. S. Youngblood 

The DES s t a t e s  t h a t  s o l i d  waste would be packaged and shipped t o  a  
l icensed b u r i a l  s i t e  i n  accordance wi th  NRC and Department c f  Transpor- 
t a t i o n  r egu la t i ons .  I recornend t h a t  a  concise  but  adequate de sc r ip t i on  
be made of a  " l icensed b u r i a l  s i t e . "  What a r e  t h e  c r i t e r i a  f o r  an 
acceptable  s i t e ?  What i s  the  na tu re  of i t s  cons t ruc t i on  and p ro t ec t i on?  
Does the  s e l e c t i o n  consider  probable fu tu re  land use i n  t he  a r e a l  Other 
d e t a i l s  pe r t i nen t  t o  comprehension of  present  impacts and f u t u r e  e f f e c t s  
of these  s i t e s  should be included i n  the  DES. 

Figure 3.8 shows the t ops  of two in t ake  p ipes  a t  approximately e l eva t ion  
733 msl o r  h igher .  Figure 3.14 shows "intake p ipes  t o  be located  w i th in  
t h i s  a r ea , "  the top of which i s  724 msl. These f i gu re s  should be checked 
f o r  e r r o r s  o r  d iscrepancies .  

Thc DES s t a t e s  t h a t  water r e l e a s e s  from Melton H i l l  Dam w i l l  meet the  
nuclear  p lant  requirements dur ing zero flow condi t ions  of t he  Clinch 
River.  The e f f e c t s  of  t h i s  r e l ea se  on Melton H i l l  Lake should be discussed. 

I app rec i a t e  the  oppor tuni ty  t o  review the  d r a f t  s ta t fment .  

S incere ly  yours,  

4  Encl 
1. Ler,  22 Mar 76 
2-4. NFPA Codes ~ i k  t r i c t  Engineer 

Y N l T ~ D  STATES OEPART~&NT OF COhlNlERCE 
~ ~ ~ i y ; ~ ~ m t a r y  for Scieno and Tochnolow 

March 19, 1976 &E&. 

M r .  B. J. Youngblood 
Chief, Environmental Pro jec t s  Branch 2 
Division of S i t e  Safe ty  and Environmental 

Analysis 
U.S. Nuclear Regulatory C o ~ s s i o n  
Washington, D.C. 20555 

Dear M r .  Youngblood: 

This i s  i n  reference t o  your d r a f t  environmental impact 
statement e n t i t l e d ,  "Construction of t h e  Clinch River 
Breeder Reactor Plant." The enclosed conrments from the  
National Oceanic and Atmospheric Administration, National 
Marine F isher ies  ServLce, and Environmental Research 
Laboratories a r e  forwarded f o r  your consideration. , 

Thank you f o r  giving us an opportunity t o  provide these 
comments, which we hope w i l l  be of a s s i s t a n c e  t o  you. 
We would apprec ia te  receiving t e n  (10) copies of t h e  
f i n a l  statement. 

Sincerely,  

~ e p u t y  ~ s s i s t a n t  Secretary 
f o r  Environmental A f f a i r s  

Enclosures - Memo from: NOAA - National Marine F isher ies  
Service (3-5-76) 
NOAA - Environmental Research 
Laboratories (3-5-76) 
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U.S. DEPARTMENT OF COMMERCE 

I 
March 5, 1976 

' 9450 Gandy ~ o c l e v a r d  
S t .  Petersburg, FL 35702 

. , 13t" 
>- .. ,""? 

FSEZl/FC 

TO: Director 
Ofc of  Ecology & Environmental Conservation, EE 

. S MAR 1 1 1976 
'PBfilD: \W Associate Director f o r  

Resource Management, F3 1 ;:; , / 
/'*.-I 

FROM: William H. Stevenson/[- " I 

: Regional Director 

SUBJECT: Comments on Draft Environmental Impact Statement - 
Clinch River Breeder Reactor P lan t  - (NRC) (DEIS 87602.45) 

The d r a f t  environmental impact statement f o r  the  Clinch River 
Breeder Reactor P lan t  (NRC) t h a t  accompanied your memorandum of 
February 19, 1976, has been received f o r  review and comment. 

The statement has been reviewed by D r .  F. A. Cross of the  
National Marine F isher ies  Service (NMFS) At lan t ic  Estuarine 
F isher ies  Center, and t h e  following comments a r e  o f fe red  f o r  
your considerat ion.  

GENERAL COMMENTS: 

In  our opinion, t h e  environmental monitoring program i s  not  
adequately designed t o  ensure t h a t  commercial f i s h e r i e s  w i l l  not 
be adversely a f fec ted  during p lan t  operation. We assume t h a t  
the  purposes of the  ecological ,  chemical and physical  aquat ic  
basel ine sampling surveys described on pages 6-4 t o  6-10, sec t ions  
6.1.4 and 6.1.5, a r e  t o  provide est imates  of  se lec ted  parameter 
values p r i o r  t o  p l a n t  construct ion and operat ion.  Further ,  we 
assume t h a t  these  est imates  and addi t iona l  est imates  made a f t e r  
t h e  p lan t  Is i n  operation a r e  t o  be s t a t i s t i c a l l y  compared t o  
t e s t  whether t h e  p lan t  has caused a s i g n i f i c a n t  change i n  the  
environment. However, with t h e  information provided it is 
impossible t o  determine whether t h e  sampling programs a r e  adequate. 
We suggest t h a t  information be included concerning the  l e v e l  of 
change t h a t  i s  judged t o  be environmentally s i g n i f i c a n t  and the  
l e v e l  of change t h a t  t h e  sampling programs a r e  designed t o  de tec t .  

SPECIFIC COMMENTS : 

6. Environmental Measurement and Monitoring Programs 

6.1.2 Radiological 

Because f i l t e r  feeders such a s  clams have a high capaci ty 
f o r  accumulating radionuclides (Lowman, Rice and Richards, 19711, 
we recommend t h a t  rad io log ica l  measurements be made on meats of 
As ia t ic  clams, as  well  as  on t h e  s h e l l s .  In  addi t ion,  t h e  
s p e c i f i c  isotopes of plutonium t o  be measured should be i d e n t i f i e d .  

6.1.5 Chemical and Physical 

Although t h e  DEIS s t a t e s  t h a t  t h e  heavy metals released 
from the  reac tor  w i l l  not a f f e c t  t h e  b io ta  adversely, no provl- 
s ion is made t o  rout inely measure heavy metal concentrations i n  
e i t h e r  representat ive b io ta ,  p a r t i c u l a r l y  commercial spec ies ,  o r  
i n  sediments. Without such analyses, any increase i n  t h e  con- 
cen t ra t ions  of heavy metals i n  t h e  aquat ic  environment near t h e  
p lan t  cannot be detected,  a s  measurements of water alone w i l l  not 
provide t h i s  information. 

It i s  requested t h a t  one copy of t h e  F ina l  EIS 'be provided 
D r .  F. A. Cross, National Marine F isher ies  Service, At lan t ic  
Estuarine F isher ies  Center, P.O. Box 570, Beaufort,  North 
Carolina 28516. 

cc: 
~ 3 4 ,  NMFS, Washington, D.C. (3) 
F15, F.A. Cross, Beaufort, NC 

Lowman, F.G., T.R. Rice and F.A. Richards. 1971. A c c ~ ~ l a t i ~ n  
and r e d i s t r i b u t i o n  of radionuclides by marine organisms, pp. 
161-199. In: Radioactivity i n  t h e  marine environment. 
National ~ G d e m ~  of Sciences, Washington, D.C.  



U.S. DEPARTMENT OF COMMERCE 
Nacional Oceanic and Atmospheric Administration 
ENVIRONMENTAL RESEARCH LABORATORIES 

S i l v e r  Spring, Maryland 20910 

March 5, 1976 

TO : Di rector ,  O f f i c e  o f  Ecology and 
Environmental Conservation 
L v- A&, 

FROM: Isaac Van der Hoven 
A i r  Resources Laborator ies 

SUBJECT: Comments on NRC DEIS #7602.45 
Cl inch R ive r  Breeder Reactor P lant ,  TN 

With regard t o  rad io log i ca l  impact on man from operat ional re lease 
o f  gaseous e f f l u e n t s  t o  t he  atmosphere, t he  repo r t  s ta tes on p. 5-19 
t h a t  " a l l  dose ca l cu la t i ons  were performed us ing annual average s i t e  
meteorological condi t ions and assuming t h a t  releases would occur a t  
a constant rate." For the gaseous re lease from the  Radioact ive Argon 
Processing System (RAPS) which accounts f o r  90% o f  t he  t o t a l  re lease 
i n  t e n s  o f  C i lyear ,  i t  i s  no t  a t  a l l  c l e a r  whether the release i s  
a t  a constant ra te .  The app l i can t  proposes t o  permanently b o t t l e  the 
res idua l  r a d i o a c t i v e  gaseous waste wh i l e  NRC assumes t h a t  the contents 
o f  the storage vessel would be released t o  the environment. The f r e -  
quency and du ra t i on  o f  such releases i s  n o t  discussed bu t  the l i k e l i -  
hood i s  t h a t  the releases would be i n f requen t  and o f  shor t  durat ion.  
If such i s  the case the assumption o f  an average annual r e l a t i v e  
concent ra t ion f a c t o r  (ch i /Q)  i s  inappropr ia te .  

DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 

OFFICE OF THE SECRETARY 

WASHINGTON. D.C. -8 50-537 

Mr. B. J. Youngblood, Chief 
Environmental Projects Branch 
Division of Site Safety and 
Environmental Analysis 
Nuclear Regulatory Commission 
Washington, D.C. 20055 

, -  
Dear Mr. Youngblood: 

We have reviewed the draft Environmental Impact Statement 
concerni g the Clinch River Breeder Reactor Plant, Docket 
No. 50-&7. 

On the basis of our review, we note that the construction 
and subsequent operation of this plant will, to some 
extent, overburden the existing school and hospital 
facilities located in the area. It is estimated that 3 
additional hospital beds will be required to adequately 
accomodate the proposed influx of population. In addition, 
the water and sewage treatment plants will be overextended, 
requiring an estimated increase in capacity of 7 2 , 0 0 0  
gallons per day for each. 

It appears that the radiological monitoring programs 
designed for the pre-operational and operational phases of 
the platit will be able to,adequately evaluate any possible 
radiological effects on food and milk supplies produced in 
the area. This evaluation also includes sampling of game 
fish and edible molluscs growing in the Clinch River near 
the plant site. 

The proposed plant will be the first cmercial scale fast 
breeder reactor to be constructed and operated. However. 
a number of systems and subsystems designed to provide for 
safe operation of the reactor have not been proven. In 
fact, for some, the design work has not yet been completed. 
Consequently, there is a higher probability that radiological 
incidents could occur at this plant thereby contaminating the 
surrounding area. Also, potential injuries and exposure to 
the unusually high levels of radiation could place a burden 
on existing medical facilities. Although the probability Of 
this happening is extremely.remote, we feel that it should 
be addressed in the final document. 



Mr. Youngblood - Page 2 

It should be noted that the State and surrounding localities, 
not ERDA-or NRC, have the legal responsibility of assuring 
that adequate response systems are available and in operational 
readiness to provide an adequate emergency response to the 
off-site civilian personnel located adjacent to the plant in 
the event of a nuclear accident. It is the responsibility of 
the several Federal agencies involved to provide the technical 
assistance needed to the State and localities to insure that 
adequate response systems are available and operational. 

Thank you for the opportuflity-to review the document. 
\/.-- .-, 

(i. 7 e j e l y F 7 . . \  I j 

off ice of Environmental Affairs 

DEPARTMENT O F  HOWSING A N 0  URBAN OEVELOPMENT 
KNOXVILLE A R E A  OFFICE 

ONE RORTHSHORE BUILDING 

1 1 1 1  NORTHSHORE D R I V E  

RCGIOW I V  XNOXVILLE, TENNESSEE 17919 
P..shlr..-$.r.nlh Bulldlnl 

30 S.v.n(h Str..t. w.E. 
A,I.~,.. G.O ..,. 30111 Hsrch 16, 1976 

Mr .  B. J. Youngblood 
Environmental P ro j ec t s  Branch 2 
Divis ion of S i t e  Sa fe ty  and 

Environmental Analysis 
U.S. Nuclear Regulatory Comis s ion  
Washington, D.C. 20555 

I., I T P L *  I E F E I  TO, 

4.7SS (Steve Shie lds .  
637-9300, Ext. 1228) 

Dear M r .  Youngblood: 

Subject:  Draf t  Environmental Impact Statement,  Clinch River  Breeder 
Reactor Plan, Tennessee 

We have t he  following comen t s  on t he  above document: 

1. We f e e l  more a t t e n t i o n  should be given t he  impact a s soc i a t ed  
wi th  add i t i ona l  development i n  t he  p r o j e c t  area  a s  a r e s u l t  
of  the  work fo rce  t h a t  i s  needed f o r  t h i s  p ro j ec t .  It i s  
s t a t e d  on page 4-1 t h a t  about "1230 of those  would move i n t o  
t he  a r e a  by t he  cons t ruc t i on  peak." What impact w i l l  t he se  
people have on the  r e n t a l  market i n  the  a r e a ?  Are t h e r e  suf-  
f i c i e n t  u n i t s  ava i l ab l e  t o  house t he se  workers? Are a l o t  of  
them expected t o  l i v e  i n  mobile home parks?  I f  so ,  is t h e r e  
s u f f i c i e n t  space a v a i l a b l e  i n  t h i s  a r ea?  What w i l l  be t h e  
impact on l o c a l  s e rv i ce s  i f  add i t i ona l  mobile home a rea s  have 
t o  be s e t  up? 

2. We f e e l  more a t t e n t i o n  needs t o  be given measures t o  minimize 
some of  the  impacts a s soc i a t ed  wi th  t he  p ro j ec t .  An example 
would be t o  expla in  how the  sehools  could handle t h e  add i t i ona l  
s t uden t s  generated by the  cons t ruc t i on  of t h i s  p ro j ec t .  

3. Since t he re  a r e  h i s t o r i c a l  and archaeological  f indings  i n  t h i s  
genera l  a r e a ,  s p e c i a l  a t t e n t i o n  should be g iven the  comments by 
the  P re s iden t ' s  Advisory Council on H i s to r i c  Preservat ion.  

Thank you f o r  t he  oppor tuni ty  t o  review t h i s  s ta tement .  

S incere ly  , 

" 3  ~ 7 6  , 
C. G. Oakes c - .  .. .. 
Direc t c r  

. '  . 



I n  ~ e p i y  Refer To: 
PEP ER-76/134 

States Depart] 

OFFICE OF THE 
WASHINGTON, 

Dear M r .  Youngblood: 

nent  of the 
SECRETARY 
D.C. 20240 

Thank you f o r  your l e t t e r  o f  February 11, 1976, r eques t ing  
our comments on t h e  d r a f t  environmental s ta tement  f o r  t h e  
Clinch River  Breeder Reactor P l a n t ,  Roane County, 
Tennessee [Docket No. 50-5371. 

Our comments a r e  submit ted  according t o  t h e  format  of t h e  
s ta tement  o r  by s u b j e c t .  

Reactor Accidents 
?he d i s c u s s i o n  o f  r e a c t o r  a c c i d e n t s  g ives  t h e  impress ion 
of being incomplete and poss ib ly  premature. The d r a f t  
s ta tement  i n d i c a t e s  on page 7-2 t h a t  t h e  pre l iminary  s a f e t y  
a n a l v s i s  r e l a t i n e  t o  two tvDes o f  a c c i d e n t s  i s  no t  
f i n g h e d  and tha; t h e  des ign  i s  s t i l l  under review. 

P o t e n t i a l  consequences f o r  one of  t h e  two a c c i d e n t s  f o r  
which t h e  pre l iminary  s a f e t y  review i s  n o t  completed a r e  
a l s o  mentioned i n  a  scena r io  on page 7-8, i t em I I ( b ) ,  
in which it i s  i n d i c a t e d  t h a t  consequences may exceed 

,10  CFR 100 g u i d e l i n e  va lues .  

Of f u r t h e r  concern i s  t h e  r e l i a n c e  placed on WASH 1400 t o  
p r e d i c t  r e a c t o r  s a f e t y  i n  t h e  CRBRP. WASH 1400 was con- 
cerned wi th  a  Light Water Reactor (LWR) while  t h e  Cl inch 
River P lan t  i s  a  Liquid Metal F a s t  Breeder Reactor (LMFBR). 
While t h e  p r o b a b i l i t y  f o r  c a t a s t r o p h i c  consequences was 
claimed t o  be  exceedingly smal l  f o r  l i gh t -wa te r  r e a c t o r s  
i n  WASH 1400, no such c l a im can be  made f o r  t h e  Clinch 
River  Breeder Reactor because of  t h e  l ack  of  exper ience ,  
nor is  such a  c la im made i n  t h e  d r a f t  s ta tement .  

The f i n a l  s t a t emen t  should address  t h e s e  concerns and 
provide  a s su rance  t h a t  s u f f i c i e n t  informat ion i s  a v a i l a b l e  
t o  p rope r ly  a s s e s s  t h e  r e a c t o r  s a f e t y  o f  t h e  Liquid Metal 
F a s t  Breeder Reactor .  

Save Energy and Yolr Serve A~,~ericu! 

Floodin 
d e m e n t  does not  con ta in  a  d e t a i l e d  f lood  a n a l y s i s  
of  t h e  Clinch River a t  t h e  s i t e  under p resen t  cond i t ions .  
While t h e  r e a c t o r  i t s e l f  appears  t o  be w e l l  above t h e  
l e v e l  of a  probable maximum f l o o d ,  t h e  water  i n t a k e  pump- 
house (page 3-61 could be f looded.  I f  such f lood ing  
would c r e a t e  s a f e t y  problems, more d e t a i l e d  f lood  a n a l y s i s  
should be presented.  

Surface  Water Monitorin 
The p re -ope ra t iona l  monftoring program a t  r e s e r v o i r  
l o c a t i o n s  does  no t  l i s t  t h e s e  l o c a t i o n s  and t h e  accompany- 
i n g  Figure  6.2 has  no legend (pages 6-2, 6-31. I n  t h e  
l a t e r  des i en  of  t h e  o ~ e r a t i o n a l  r a d i o l o g i c a l  moni tor ing - ~ 

program (page 6-11), i o n s i d e r a t i o n  should a l s o  be given 
t o  monitoring of  storm d ra inage  from b u i l d i n g s  and ya rds ,  
among o t h e r  i t ems .  

Ground Water Monitoring 
We suggest  t h a t  t h e  ground-water moni tor ing system should 
inc lude  t h e  c o l l e c t i o n  of b a s e l i n e  and operat ing-per iod 
water- level  measurements and qual i ty-of-water  d a t a  a t  - ~ - ~  

s t r a t e g i c  p o i n t s  along t h e  south  s i d e ,  t h a t  i s ,  t h e  ou t -  
s i d e  of t h e  Clinch River meander i n  which t h e  p l a n t  i s  
t o  be l o c a t e d .  Data of  t h e  environmental r e p o r t  (pages  
215-23 through 57) suggest  t h a t  a  r a t h e r ' s t e e p  g r a d i e n t  
southward away from t h e  s t ream may a l r e a d y  e x i s t  i n  t h e  
v i c i n i t y  of we l l  64 (F igure  2.5-12; page 2.5-72; and 
page 2.5-55). 

As i n d i c a t e d  by t h e  d a t a  of t h e  environmental r e p o r t  
(pages 215-10 through 20 and pages 2.5-44 through 521, 
t h e  c h a r a c t e r i s t i c s  o f  t h e  a q u i f e r s  a r e  such t h a t  com- 
p a r a t i v e l y  smal l  withdrawals can produce s i g n i f i c a n t  
l o c a l  drawdown o f  water l e v e l s ;  t h u s ,  any f u t u r e  i n c r e a s e  
i n  use  o f -  ground wa te r ,  which may o r  may no t  be 
i n d i r e c t l y  r e l a t e d  t o  t h e  e x i s t e n c e  of t h e  proposed 
p l a n t ,  can r e v e r s e  g r a d i e n t s  over  apprec iab le  a r e a s .  
The proposed downstream moni tor ing of  t h e  more d i s t a n t  
pub l i c  s u p p l i e s  and t h e  monitoring of  water q u a l i t y  a t  
two more f a r m s  (page 6.2-9) may p a r t i a l l y  s e r v e  t h e  pur- 
pose of  t h e  above sugges t ion  (depending on t h e  l o c a t i o n s  
invo lved) ,  bu t  water- level  i n fo rma t ion  a long t h e  sou th  
s i d e  of t h e  s t ream could s i g n a l  t h e  development of  
p o t e n t i a l  f o r  qual i ty-of-water  e f f e c t s  and i n d i c a t e  
when and where monitoring of  water q u a l i t y  w i l l  
d e f i n i t e l y  become s i g n i f i c a n t .  



Mineral Resources 
The a rea  1 s  underlain a t  shallow depths by sedimentary 
rocks ( s i l t s t o n e  and limestone) of Ordivician age. 
Minerals produced i n  t h e  county a r e  limestone, sand and 
gravel ,  and coa l .  None a r e  produced near t h e  s i t e ,  
and the pro jec t  should have no s i g n i f i c a n t  e f f e c t  on 
mineral production or  resources.  

The statement omits any mention of mineral production 
and resources and contains only the  b r i e f e s t  of geologic 
descr ip t ions .  Since impact on mineral resources o r  
t h e i r  production appears t o  be only minor, we suggest 
t h a t  t h e  f i n a l  statement contain a  statement t o  t h i s  
e f f e c t .  

Evidence shows t h a t  c e r t a i n  w i l d l i f e  species a r e  capable 
of concentrating radio-act ive elements. These a r e  of 
s ign i f icance  s ince t h e r e  a r e  severa l  sources of radio-  
ac t ive  wastes i n  t h e  a rea .  Subsection 5.7.1.3, covering 
Dose Rate Estimates, should address these  poss ib le  impacts. 

We hope these comments w i l l  be he lpfu l  t o  you 

Sincerely yours, 

. - 
n e p u : ~  Asaiatant s e c r e t a r w f  t h e  I n t e r i o r  

Outdoor Recreation M r .  B. S. Youngblood, Chief 
Although t h e  d r a f t  statement i s  otherwise adequate with Environmental Pro jec t s  Branch 2 
regard t o  t h e  i n t e r e s t s  of outdoor rec rea t ion ,  we Division of S i t e  Safety and 
bel ieve t h a t  t h e r e  i s  a  discrepancy i n  t h e  sec t ion  on Environmental Analysis 
Environmental Impacts of Plant Operations. The penul- Nuclear Regulatory Commission 
t imate paragraph on page 5-1 s t a t e s  t h a t ,  "Plant opera- Washington, D .  C. 20555 
t i o n  would have no e f f e c t  on f i s h i n g  and navigat ional  
use of t h e  r i v e r . " ,  y e t  t h e  l a s t  sentence of the  
F a c i l i t y  Description on page 3-1 s t a t e s  t h a t ,  "The 
exclusion a r e a  would include t h e  f u l l  width of t h e  
r i v e r  touching t h e  s i t e  property ..." We bel ieve the  
word "exclusion" should be explained or modified t o  
i n d i c a t e  the  nature of any r e s t r i c t i o n s  o r  con t ro l s  
t h a t  might a f f e c t  rec rea t ion  use of t h e  r i v e r  s ince the  
two statements appear contradictory.  

Environmental Im a c t s  Due t o  Construction 
Plant ing used toprevegetate  t h e  transmission l i n e  
right-of-way should be se lec ted  with a  view t o  providing 
species  p a r t i c u l a r l y  usefu l  f o r  w i l d l i f e ,  food and 
cover. 

Environmental Impacts of Plant  Operation 
This sec t ion  should d i scuss  cumulative e f f e c t s  of the  
thermal, chemical, and radio-act ive waste discharges 
of t h i s  p lan t  together  with the  discharges from t h e  Oak 
Ridge National Laboratory and t h e  Oak Ridge Gasseous 
Diffusion I n d u s t r i a l  Park, on t e r r e s t r i a l  and aqua t ic  
ecology. With severa l  sources of radio-act ive wastes 
i n  proximity t o  each o ther ,  t h e  cumulative e f f e c t  of 
these  elements could be an important considerat ion.  



DEPARTMENT OF TRANSPORTATION UI,LlNoAODR~S:(G-WS/73) 

UNITED STATES COAST GUARD ~~;~~~'~~ , UNITE6 STATES 

PHONE.. 202 426 2262 ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON. D.C. 20545 

9 APH IYIV MAR 2 9 1976' 

Mr. B. J. Youngblood, Chief 

SO - 537 
Env i romen ta l  P r o j e c t s  Branch 2 
Nuclear Regulatory Canmission 

50 -537 
Washington, D .  C. 20555 

Dear Mr. Youngblood: 

This is i n  response t o  your l e t t e r  
Mrs. J u d i t h  T .  Conner concerning a d r a f t  environmental s ta tement  f o r  
t h e  Clinch River Breeder Reactor P l an t ,  Roane County, Tennessee. 

The concerned opera t ing admin i s t r a t i ons  and s t a f f  o f  t h e  Department of 
T ranspo r t a t i on  have reviewed t h e  m a t e r i a l  submit ted .  We have no c m e n t s  
t o  o f f e r  nor do we have any ob j ec t i on  t o  t h i s  p ro j ec t .  

The opportunity t o  review t h i s  d r a f t  s ta tement  is apprecia ted .  

0.1. RILEY 
Cap'ain, U. S. Coast Guard 

Acting Chief, OWica of Lrlaa 
Environment and Sysblns 

Mr. B. J. Youngblood, Chief 
Environmental Projects Branch 2 
Div is ion o f  S i t e  Safety and 

Environmental Analysis 
Nuclear Regulatory Comnission 
Washington, 0. C. 20555 

Dear Mr. Youngblood: 

This i s  i n  response t o  your l e t t e r  of February 11. 1976. i n v i t i n g  
the Energy Research and Development Administrat ion (ERDA) t o  review 
and comment on the Dra f t  Environmental Statement, NUREG-0024, pre- 
pared by the Comnission r e l a t i n g  t o  the proposed construction o f  the 
Clinch River Breeder Reactor Plant. We have reviewed the d r a f t  
statement and, i n  our opinion, the statement presents a sa t i s fac to ry  
descript ion o f  the possible environmental impacts, which may occur 
during construction and operation and appropriately r e f l e c t s  the 
December 31 , 1975. Administrator 's Findings regarding the L iqu id  
Metal Fast Breeder Reactor Program t i n a l  environmental statement. 
However, we have several comments tha t  we would l i k e  t o  present t o  
the Comission f o r  consideration' i n  the preparation o f  the f i n a l  
statement. These are provided i n  the enclosed s t a f f  comnents. 

Thank you f o r  the opportunity t o  review and provide comnents on the 
statement. 

Sincerely, 

Enclosure: 
Staff Comnents 

cc w/Enclosure: 
CEP (5) 



ERDA STAFF COMMENTS 
ON THE 

NUCLEAR REGULATORY COMMISSION'S 
DRAFT ENVIRONMENTAL STATEMENT 

RELATED TO THE CONSTRUCTION OF THE 
CLINCH RIVER BREEDER REACTOR PLANT (CRBRP) 

Paqe 2-13. Section 2.7.1.2.1 

The deer populat ion i s  bel ieved t o  be underestimated by a f a c t o r  o f  

15-20. 

Page 3-11. sect ion 3.5 

The desc r ip t i on  o f  the  f a c i l i t y  exhaust v e n t i l a t i o n  flows could be 

c l a r i f i e d  i f  a schematic sketch i n d i c a t i n g  f l ow  rates o f  the various 

gaseous e f f l u e n t s  were included i n  t h i s  section. 

Page 3-16, Section 3.5.2.2 

The r a t e  o f  e f f l u e n t  release from the  Ce l l  A i r  Processing Systems 

(CAPS) i s  no t  stated, although i t  i s  i nd ica ted  t h a t  i t  i s  var iab le 

and can be i n f e r r e d  t o  be less than 50 scfm. It would be he lp fu l  

to  inc lude a range o f  e f f l u e n t  release f l ow  rates f o r  the CAPS. 

Paqe 3-21, Table 3.6 

I f  CRBRP i s  considered a new source, the EPA regulat ions are Par t  

423.15, and t h e  co r rec t  standard f o r  corros ion i n h i b i t o r s  i s  "no 

detectable amount added." I f  CRBRP i s  considered an e x i s t i n g  source, 

then EPA regulat ions Par t  423.13 apply and the standards i n  t a b l e  3.6 f o r  

zinc, chromium and phosphorus are appl icable. The present tab le  

i s  confusing i n  t h a t  both sets o f  standards are included. 

Page 3-24, Table 3.7 

We f e e l  t h a t  the  range o f  0.5 t o  2.0 ppm res idual  ch lo r ine  i n  the  

san i ta ry  waste e f f l u e n t  may no t  be acceptable, and a peak l i m i t  o f  

0.5 ppm as used i n  NPDES permits would be more appropriate. 

Page 4-3, Section 4.3 
3 

The disposal o f  approximately 40,000m o f  dredged material-should be 

c l a r i f i e d .  We would suggest t h a t  disposal plans should be i d e n t i f i e d .  

Enclosure 

Page 5-1, Section 5.2 

There i s  a mistake regarding downstream users o f  the r i v e r  water. 

The nearest downstream withdrawal o f  water from the  r i v e r  i s  a t  the  

ORGDP intake. 1.6 mi les downstream. Lenoi r  C i t y  and Harriman do 

not  Use the Cl inch River f o r  water supply purposes. 

Page 5-5. Table 5.2 

Footnote "h" appears i n  the  t a b l e  bu t  n o t  i n  the l i s t  o f  footnotes. 

Page 5-5, Section 5.3.2.1 

The "worst" cases should be defined. 

Paqe 5-18, Table 5.1 

The bio-accumulation f a c t o r  f o r  ~ l u t o n i u m  i n  aouatic p lan ts  should be 
5000 p C i / l i t e r  water ra the r  than the  350 stated. This  higher f i g u r e  

i s  based upon studies conducted by the  Argonne National Laboratory 

i n  the Great Lakes (ANL-8060, p a r t  111) and the Miami River i n  Ohio 

(ANL-75-3, p a r t  111). . 

Paqe 5-21, Section 5.7.3 

F i r s t  l i n e  - i n s e r t  " t o t a l  body" between "annual" and "dose." 

Paqe 5-22. Table 5.13, Footnote "a" 

This  footnote i s  misleading since the bulk  o f  the t ranspor t  dose i s  

t o  t ranspor t  workers (see appendix D, page 0-14). 

Paqes 6-1, 6-2, Section 6.1.2 

It I s  noted (Table 6.2) t h a t  basel ine moni tor ing on the Cl inch River  w i l l  
Inc lude gama scans and gross alpha, gross beta. Sr-89, Sr-90, t r i t i u m ,  

Pu, and U measurements. Table 3.3 (page 3-14) provides a 1 i s t . o f  estimated 

annual releases o f  rad ioact ive mater ia l  i n  the l i q u i d  e f f l u e n t .  We 

suggest t h a t  i t  might be usefu l  i f  the moni tor ing program included spec i f i c  

radionucl i d e  analyses. 



Enclosure 
Enclosure - 4 -  

Paqe 6-3, Section 6.1.3 

Inser t  "relat ive" before "humidity" and delete "of the  indicated value" 
under "Humidity." 

m e  6-7. Section 6.1.4.1 

In t h e  second sentence on the page, delete the words "and f ish" 

t o  be consistent  with the second paragraph which s ta tes  t h a t  f i sh  
will not be monitored during construction which will be the case. 

Paqe 7-3, Table 7.1 
We suggest t h a t  acronyms such as EVST and EVlM be explained e i t h e r  
a s  footnotes t o  the tab le  or  in the tex t .  

Page 7-5, Table 7.2 
There a re  no population exposure estimates due t o  accidental releases 
in the table. I t  i s  our opinion t h a t  such estimates should be included. 

Paqe 7-1 1 , Paraqraph 5 

Add "jndividual" before "dose" and change "5" t o  "4 " 

Pase 7 ~ 1 2 ,  Footnote "d" 
Add " - short  term release a t  ground level f o r  the spent fuel cask 
accident - and tables 4.5-33 and 4.5-34 f o r  low-level beta-garmna shipment 
accident. " 

Page 8-1. Section 8.1 
The proposed f inal  environmental statement was issued In January 1975, 
not February 1975. 

&pendix 0 ,  Page 0-3 
There appears t o  be a l i n e  omitted i n  the f t r s t  sentence of the l a s t  

paragraph. 

Appendix 0, Pase 0-4, Table 2 

Typographical e r rors  i n  t h i s  table have been discussed with WRC s t a f f  
and revisions a re  being made. 

Appendix 0, Paqe 0-8, Table 3 

Doses f o r  fuel fabricat ion and fuel reprocessing plants  appear to be 
too low by several orders of magnitude. Error i n  dose doe to trans-  

portation has been discussed w i  th  NRC s ta f f .  

Appendix 0, Paqe 0-9, Table 4 
The fuel fabricat ion and fuel reprocessing plant doses appear to be 

too high and the transportation dose appears to be re la t ive ly  do low. 

Appendix 0, Paqe 0-14. Table 7 
The to ta l  under "Transport Workers" should be "8.45" rather  than .8.45.' 

Paqe 9-15. Table '3.5 

Dri f t  deposition row should specify acreage covered as well as  pounds 
per acre per month. Entrainment row - these numbers a re  not consistent 
with those in section 5.3.1.2. 



UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON. D.C. 20545 

APR Q ?m 

Dr. Bernard C. Rusche 
pi rec to r  50-53 Office o f  Nuclear Reactor Regulation 
Nuclear Regulatory Comnission 
Washington, 0. C. 20555 

Dear Mr. Rusche: 

We have reviewed the Nuclear Regulatory Comnission's (NRC) recently 
issued Dra f t  Environmental Statement (DES) re la ted  t o  construction 
o f  the Clinch River Breeder Reactor Plant  (CRBRP). Contained i n  
the DES i s  an evaluation o f  the cost and benef i ts  o f  the CRBRP 
dur ing construction and operation. One conclusion reached was 
t h a t  the Energy Research and Development Administrat ion (ERDA) 
should assess and determine the need f o r  payments i n  l i e u  o f  taxes 
t o  m i t iga te  any adverse impacts i n  the local  area af fected by 
construct ion and operation o f  the CRBRP . 
Sec. 168 o f  the Atomic Energy Act o f  1954, as amended, and Sec. 91 
o f  the Atomic Energy Community Act o f  1955, as amended, provide 
a s p e c i f i c  s ta tu to ry  mechanism f o r  the evaluation and determination 
o f  the need f o r  f i nanc ia l  assistance t o  l o c a l  e n t i t i e s  which may 
be af fected by ERDA a c t i v i t i e s .  The l o c a l i t y  i n  which CRBRP a c t i v i t i e s  
w i l l  be ca r r ied  on are w i t h i n  the scope o f  t h i s  s tatutory author i ty .  

It i s  our purpose t o  c a l l  t o  your a t ten t ion  these sections o f  the 
Acts which were enacted by the Congress f o r  the express purpose 
o f  deal ing w i th  such matters and t o  assure you t h a t  ERDA w i l l  a c t  
i n  accordance w i th  t h i s  s ta tu to ry  author i ty .  

Sincerely, 

Richard W. Roberts 
Assistant Admini s t r a t o r  

f o r  Nuclear Energy 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

5 MAY 1976 

Nr. Voss A. Ib re  
Assistant Dirzctor for  

E h v i r m n t a l  Pmjcc ts  
U.S. :Uclear T e q u l a t o ~  Oxmission 
Ihshinqton, D.C. 20555 

Th? b v i r o m n t a l  Protection Aqqency has revi91erl the U.S. !luclear 
Rcqulatory Cmnission's Draft Envknnenta l  Irpxt Statement issued 
F&mary ll, 1876, in conjunction wit3 the a w l i c a t i o n  of t\e Project 
h n 3 g e x n t  C?r-mration ~mcl the TP~T.~SSW Valley Ziuthority for  a pmnit 
t o  consmict  the Clinch J & ~ J P I . B E ~ ~ ~ P ~  Reactor Nmt (CKT3PG). (Xlr 
detail-? c c w m t s  a re  encloser?. 

EPA has d f c l a r d  t5?e CF32F a " n w  source" in terms of Section 306 
of tk F d e r a l  Vatm Pollution Control Pct A?elxtrmts of 1072 (RRI ) .  
A5 such, S s t i a ~  511 of t!?e A c t  charqd. '!PA r.rit!i frllfi1lir.q 'he 
r m p i r m t s  of the ?.!ational !hvirornmtal  l ' o l i c ~   kt of 1959,. 
incl~lclhg that  for  e n v i r o m n t a l  i.,i-ct statcnents. Thus, IT'& joins 
?.W having such r e s s n s i h i l i t i e s  for  nuclear f a c i l i t i e s .  !!owevcT, 
as +A? ~MJ aqr-ncj.es have a q r w l  in the " S w w l  ikDrm?un of 
UnGc?ratanrtLing" 440 PHI. IlecJ. 60115 k. 31, 1175), iJTC is to pre?are 
thc in[act statements rvit11 a s s i s t m c c  f r m  ETA in  rnter qual iw,  
a q ~ a t i c  impacts :in3 0 t h ~ ~  areas where I3A has jurisdicti.02 and 
eu.wrtise. Ward this F;nd, EPA has nlet (Octotxlr 5 arnl I:ova?!xr 6, 
1075) with the ?,W s t a f f  am1 %ttel.le consultants t o  discuss variolls 
aspects of t ! r  CF.q?.E' ad t o  cxchanq? da ta  and infomution. IXA's 
concerns and assessments airw! in Cmsc meetinqs :mve generally k~ 
wll a r l ( k ~ s r ; ~ l  in the d r a f t  s ta tmznt .  Tie appreciate t!?e mo-*=ation 
extenc'ed. t o  ITA rlrlrinq its ?repca t ion  and loo!: f o ~ . m r :  t o  continutd 
m o p r a t i v e  e f f o r t s  w i t h  !dC throuqh the i s m m c a  of t?e f i n a l  
s t a t m m t ' o i ~  t l u s  project and beyond. 

After a tllorouqh rcvie...~ of t l ~  rlraft s t s t m c n t ,  wa lmve izentif iwl 
scv:,ral arens ru!?ew, in ol'r opinion, t?e ~ S S F I S S I C ~ ~  o r  prcsc>nt;ltion of 
t l r  lp ten t ia l  in!>xcts of t'?;: CIWU' is inJr?c?r~~ate. ?f?c mst srriais 
c:<x7?1:? of Viiis, in  our vici,,, is the trcamumt of tl?e "rcfccc-ace" iul:? 

"]xral!.cl" r m c t o r  mfrt:r d ~ q i g n s ,  vinic!~ a r c  h.10 sc:urnt<: dcsicp 
c!Eiorts hf-in*: m:ir:uctxl hy the al~>l.iciuits concnrrr:ntly v:iC? cia 
~-csf?;lrch ats.: ~1i;volo:~ic~nt ncm:rrl t o  ~l?tnn~Ui?c tlie ra fs ty  (1:siqn 
rcqlircrocnts. l?cau:r, of ti?,? resultant  uncertainty in tliz sa fe ty  



design, the ?K was ~n*le tn mnclude, in the &aft statenent, that 
risks f m  rcaaor  mrc disruptive accident5 will be amptahly  I-. 
We believe t+.s situation mist ke resolved before a construction 
pernit is issucll on th is  project. In our m.rnts on t!e L'FBR 
prcqrarmtic enviromental statcmcnt (81.ASIi-l535), we r m j d  CWA to 
ut i l i? ,?  m%ervativr: dcsiqn and sit inu practices with the CmW. 
E3m's final prcqramatic statwn5nt (EPDA-1535) descrilrs their safety 
goal, in the interim w!iils t he  G,!l33R safety program pmpesses, as 
follms: "!?he goal is t o  awly w r r a l l  c?egree of conservatisn 
appmpriate tm t k  statx-of-the-xt, utilizinrJ souml eqineerinq 
jud-t." LC !.W det~mlines that this design philosophy points tn use 
of the rlesign conservatism such as those ir. the aeplicants' parallel 
Zesim, we q e  :W to require thvm to 13e incorporated. 

Other ex:ql&s of 12efrrr-1 questions x e  (1) the use of LNR 
cr i ter ia  t o  d e t e m c ?  a m p t a i i l i t y  of desirm objectives =and l5.utinq 
opcratin? m.ditions, in lieu of a ~ l i c a b l e  cr i ter ia  vf i c11  W e  m t  
yet teen develo@cl specifically ;for ,DD.E3R's; (2) the general approach 
to szffgl~ants; a d  (3)  t !  & ~ s i t m n  of the radioactive spent cold 
traps. Ye recogrrim 'chat theze CU~? saw questions that cannot be 
q l e t e l y  resolved' a t  this stage, kcause the technolgy has not been 
fully dwelope8 (this is especially m e  with respect to  safeguards, 
there ex? r q . r i r ~ + . t s  are not vet c!efind). IIwwer, we helieve 
that, in other <areas, t\e statment can be iF.pmved by prwidinu 
marc r?iscussim of thr? czit,=xia. For exanple, we believe m e  of t h  
r a t i o ~ a l e  shoulci 1~ ~rovidfrl, in i??e final s ta t~nent ,  for the 
a~?l icat iop of 10 W R  Part 50 (App?nclSx I) ml 10 CFR PJzt 100 to the 
project, since these regulations are primarily d i r ec td  a t  IJiR's, on 
v k c ! ~  c . i m c e  has been dzvelop2. In cp:?ra l ,  t.e believe there is 
a neec? to d&e1op adFitiona1 Licensing a l t ~ z i a  far  .application to 
non-U= licensing processes. 

3ce!lt for wr reser~atioas relative t o  the treatnent of core 
disruptive accidents, our review dic? not clisclose any problem serious 
ena~gl~ to inipct on the questi? of wiwtlier a construction p ~ t  
s!aiId hz i s m 9  for this plant., for its i n t c ~ d d  use as a 
dmmstxation p r o j ~ d  w ? k  fill1 LXPX control. I i m e r ,  we kelieve 
that a fu l l  PICPA rrvbw should k cnnpletcxl prior to use of the p@nt 
keyom3 thn clmnstration phax.  %e future :.mA rcvini should ful ly  ' 

explare the enviro~;.len~l and safety implicatiox of the Ci3X 
opra t ioml  infarnation and the la tes t  R h D results. 

AlkeCca IlarmPI 
Miry I)irfctor 

Office of Falrral Activities (A-104) 

U.S. E n v l J c N m  PFxxx!rI@J PL;ENCE 

Clinch River LWeder  F&xtcs  Plant 
April 1976 

?mIoLCGICN, P S P m  
Racliaactive I V a s t e  :4maq-t 
~ 3 s e  Assessrent 
Ractor Accidmts 
~ ~ t a l  r.loniZoring 
thterials Safeguards a.xl Plant Siting 



~ ~ C P I O N  AV'  COIICLVSICIF*S 

% Enviromnta l  h-otcctim Agency (PA)  has reviewed the U.S. 
Nuclear kgula tory  Cormission's Draft h v b m m m t a l  met S t a t s e n t  (draft  
s t a t m t )  i s s u ~ l  on February 11, 1976, i n  conjunction with the application 
of the Project !lan;igement CDqmration and the Tennessee Valley Authorie] 
(WA) for  a mit to construct the Clinch River Zreeder P a c t o r  Plant 
(CWRP). The U.S. h e q y  research d Cevelo)-~;lent ixhinistrat ion (EiEA) is 
also prk mer of the plant and w i l l  have overall  m a n a g m t  
respcnsihility. T k  propsed plant w i l l  be lccatecl i n  ibane munty, 
Tamessee, about 25 miles viest of Yamville, on the north side of t l x  
Clinch River. TIE s i t e  is v~it 'zin the c i t y  l imi ts  of Oal: Pirlge but  is m e d  
by t h  United States of 3-ica and is presently i n  c u s W  of WA. The 
-SF: of the propased plant w i l l  ke to d m n s t r a t e  the feasibilie] and 
acceptability of TlFBR central  e l e c t r i c  pcxuer stat ions,  anc7 t o  confin the 
value of the C4F'BR for conswing  natural (urar-imn) resources. The reactor 
core w i l l  be mld hy l iquid  S O C ~ ~ U P ~ I  metal instearl of tlle more mnvrntional 
m l a n t  - water, and is special ly &sign& t o  Enhance the pmluction of 
plutonium, *ch can be recycled as nuclear fuel. lile plant  w i l l  prcrluce 
975 mawatts thermal i n i t i a l l y  and up t o  1121 megawatts wit!! future core 
d e s i m .  Vlaste heat %ill he r e j e c t d  via a mechanical-draft, wet cooling 
taer vhich clraqs mkeup m t e r  - f m ,  a d  discharges b l ~ u d n  to,  the Clinch 
River. . . 

%PA has declared the CTaW a "m~ source" in terms of Section 306 of 
the Federal Watrz Pollution Omtrol  Act A-m&xnts of 1372 (R-PCV. Fs 
such, Section 511 of the k t  cl>argccl !'PA with fulfilLing t i e  rawrac~ts 
of the lation51 D l v i r m m t a l  Policy Act of 1 5 9 ,  inclu?ing t h a t  for  
envh."mental impact stat-ts. Ws, EPA joins EL= i n  having such 
resp3nsibilities for  nuclear f a c i l i t i e s .  I!ckrever, a s  the t v n ~  agencies have 
agreed i n  - the  "Semnd t . h u r a d m  of Um1.erstandi.g" (40 Fed. Pcy. 60115 Ccc. 
31, 1P75), FJFC is t o  -mfpare the impact statmts with a s s i s t d r a  frun TPA 
in water quality, ,ac]uatic im@s jnd otller areas IX~ere IT:. has 
juri&iction and e-ise; 'Ibzud this end, IFA has ret 6 and 
N 3 V e m k r  6 ,  1075) with tie TX s ta f f  am1 a a t t e l l e  consultants to clisrxss 
v z b u s  asw-3~ of the CI3W ancl t o  m.chnge &ta  and i n fomt ion .  Ll'A's 
au~cezns  and assessments aired in those meetings have generally k e n  w e l l  
d&essed i n  the d r a f t  stat-t. We a ~ r e c i a t e  the m ~ r a t i o n  rxtcdcd 
to I P A  during its preparation and loo]: f o n d  t o  continud cooperative 
e f fo r t s  with XRC through the issuance of the f i na l  statement on this 
p-oject and beyond. 

After a thornugh review OF the  d r a f t  statement, v e  have identlifiecl 
s q e r a l  are3s vhcxe, in au opinion, tlx: assessncnt o r  prcscntation of tlle 
ptential mcts of the C'iBRP is inaCcquate. Cur m j o r  conclusions a re  as 
follcws : 

1. O x  review inclicatd the (kcaft s t a tmen t  to he inadequate with 
respz-3 t o  its treabmnt of reactor core disruptive accidents, sin- 
design hasis ami~ l en t s  have not teen defined, hence tlle safety-.(lesiqn 

requirments have not yet  bem fimli7.d for  the W R F .  We are  p l ~ s e d  
to note, h m w ,  tlle recent pulxlic s ta tamnt  by In3C staff tlmt they 
plan t o  Wke steps t o  correct  th is  deficiency prior t o  issuan- of the 
f i n a l  c n v i r o m t a l  statCTWLt. 

2. In addition t o  the safety dcsign question above, v e  a l so  found 
tha t  a n m h z  of ot!cr issues v . r e  not tratec? de fh i t i ve ly  i n  the 
draft statonent, but r a t !  vere noted as  I ~ i n g  uncertainties or 
pr&ler:% for which &tailed solutions a r e  not ye t  availallle, bit v t~ ich  
mulcl k answled o r  resolvml in the future. v?e regard these cmissiom 
a s  deficiencies w5ich l i v i t  t k  accuTacy of the description of the 
environy?ntal h w c t  of the 2 h . t .  h e  E:NOI~~ES vere (1) the use of 
c r i t e r i a  such a s  10 CFR P < x t  1q0, v h i c : l  ap?lies p r i n u i l y  t o  E\~Ls, a d  
10 CFR P& 50, Miu I, ~ h i c ' l  applies m:clusivel;~ to =ns, i n  ?].om 
of s p c i f i c  correqmncT5g UFnR cr i te r ia ,  vfich have not as yet  been 
d w e l o p J ;  (2)  the geqeral appzmdl to safec~uxds, vr'1ich r e l i e s  heavily 
m t !  convictions of the 1X staf f  tha t  solutions can ke ywidcc l  f o r  
s p c i f  i c  pro!>lems as ti% t&mlogy aevelops and the proSlens a re  
identifiwl; (3) t i e  ( l i sp s i t i on  of the sperrt sdim cold traps, whioi 
w i l l  contain larse munts of raclioac~ivity, p s s i h l y  i? omhination 
with metallic scdil~7, has not yet  hvn dct~lmined; ( n )  t'le m l m t  
Mim for tho spfnt fu2l t rmslmrt  casks has not yet  heen 6etp-.e3; 
and (5) r l i sp sa l  s i t e  for  radioactive ~ m s t e  g m ~ z a t e d  a t  th~!  plant  
has not yet heen rleterminxl. 

3. Except for  tho treatment of reactor core d i s r u ~ t i v e  acci2ents 
(item 1 akue), v~e  mnclurh tha t  (notvrithstmdi7q the a-issiors arrl 
deficirn.ncj.es w m k l  elmdlcze in oar rev im)  the &af t  statenrnt 
f u l f i l l s  tk a,ppmpiate rquirrments in satisfaction of t!e licensing 
action to construct the W,RP for  use as a rlmnsy_rd'-ion project under 
m ' s  m a q m e n t  and control. The Cm?J s ~ l ~ l u l e  c&d l s  for  an i n i t i a l  
f ive ycar d?-~ns t ra t ion  --rid, ~+.e? the plant ~mul(l  k ope ra id  i n  a 
mann?r similar t o  a m . e r c i s l  y y  p l ~ m t  t o  clam;1strct? safee], 
enviro~ri.nta1 acceptability, r e l i ah l l l t y ,  hiqh avail&?ility, q r s t e r s  

' ad m n m t s  +.eve!.oplcnt, inri i~str ial  and u t i l i t y  c ~ a b i l i t i e s ,  anrl 
l ic?nsd>il i ty.  Fol.lchring t!mt ~ x i d ,  ??A has the option to :>urc!m.se 
Me p l ~ m t  for  its m.3 rise kyonc? Cre i n i t i a l  dmnnstzation phase. IJe 
believe that ,  a t  *at -5m, a f u l l  W A  review muld  be appro[)riate 
,prior t o  use of t\-. project btqnnc! t h  initial desvnstration p!.asc. 
%t ETPA review shonld a22ra.s. t!e success achieve2 l ~ y  the projcct 
during the d : m s t r a t i a  ma% ard should uyxlab?, i n  particular, .the 
safety and environwntal ,analyses based on t i e  l a t e s t  CCDW q.prat iom1 
inforrmtion am1 R L D results .  

4. EPA believes tha t  the Clinch River Dmecllor &actor a m  o p r a t c  
under mst ro?ditions i n  cmplicmcc wi t !  thc EYIPCn. Ilaievcr, l ~ ~ l c r  
r ivcr  conclitions oE lm fl-I, o r  no flmr, d11e to tile owration of 
Melton I ! i l l  Dm, .  c 'w?ical  anrl t!icrn~l discbnr(re stmd7xc!s m ~ l c !  l>c 
violatel .  1PA. r ~ m r m n d s  tlklt a dotail.ml rlisrxssion Ix prcrnl~t-i i n  
tile f ina l  s t a t cn~mt  on t i e  ccwrrlination and agrccmcnts d c v e l o ~ ~ l ,  'prior 



t o  actual plant opra t ion,  with !.elton 1 1 i l l  Dam that muld be necessary 
to assure a continued rniqirm river flow. 

Radioactive Phstc !,'magcment -- 
m. ;.IlZ staff recognized in  the &aft statment that A ~ ~ d i u  I of 10 

C?R Part 50 does not aLTly to  L'fl.iI1s, hut procmld to  conclrldc that the 
l i q i r i  and gaseous rar'ioactive waste systms bn>uld rcsult  i n  releases and 
doses that mule: not exceed cksiqm objective levels of tic Pro:x)sd 
w c l i x  I, that the effluents w i l l  tlerefore he rccluced to  "as l m  as 
practicable" levels, and the systens arc therefore acceptable. tle c?o not 
k l i e v c  that Appnrlix I design ol,jective levcls n e c e s ~ i l y  provide 
appropriate cr i ter ia  for a liquid nletal fas t  bre&r reactor ( G m R ) .  
I-v.?r, since L'!F!?X1s are in an wr1.y stage of Zevelo-t and ap?rqriam 
6esirp cr i ter ia  have not yet been propxed for radioactive nnterials i n  
effluents f m  ?>is reactor type, w wnlld agree that m n c l i x  I n ~ r e r i c a l  
cr i ter ia  are reasnable to usz as  a m w i s o n .  Iimever; we h?lieve that 
descriptors such as, "as lai as  practicable," and, "as l m  as  reas0Mbly 
achievabl~," should not be used to  describe the effluent levels that w i l l  
k ac!eved hy C WR's that m s t  A?penclix I n m i c a l  cri teria.  In the 
a n t e x t  of > ~ m c ! i x  I critrzia,  such descriptors can -2ly only to the 
g ~ n e r i c  class of liqht-water reactors, since they are applied ir! 
c o n s i ~ i ~ h t i o n  of tllc various *st a?d projected practices used m the 
design aid o w a t i o n  of Urn ra<?Jilste trraB?!pnt sys-, and in U . 2  siting. 
'Pe final s t a t m , e ~ t  shmld clari:-( that <@p?ndix I docs not prmicle 
niunxicdl cr i ter ia  by v:nich to  jurge ac~p tdb i l i* ,  hut only s a v e s  as  a 
basis of q p a r i w i ~ .  7s t\e L'FI3R evolves in the future, and the nu~;kzS 
of p l m d  and o y ~ a t i n g  f ac i l i t i e s  i n e - a s ,  >ID believe numerical 6esign 
cr i ter ia ,  along the lines of t!~ose in  i\?;~endiv I for U.ZI1s, w i l l  have to  he 
deve1op.l f o r  this reactor t p .  % f inal  statement should discuss any 
such lac plans to  ckvelop such criteria.  

Nt\oligh, historically, cold traps xiere incoGorated in  liquicl metal 
systen designs princi7ally for p..~rp.ses of c 3 e i c a l  v i t y  control, they 
are also very effective a t  traz>ing a variety of fission and r d o a c t i v e  
corrosion mrl activation prm:ucts !,hen used in  reactor liquid metal coolant 
systws. 1% radioactive s a r c o  terms aic1 dose estiimtes ware dcvelo@. in  
ths &aft s t n t e n t  I=& 09 the assunption that rc~mval of radionuclid!s 
QI a l l  trappiqg t a : : ~  place; I~mIev~r, elis in~rtant  role of the m l i m  
cold traps i s  not inc!icatwl in Section 3.5, t~hcre the source terms are 
developl. In partimlar,  sincc? t r i t iml  diffilses frfeP1 through - the fuel 
cln(lrli.inq m.d a m s s  the walls of t3e socliml heat o:c5angers &Tcl StcaZI 
generators, ancl cven through the hca td  swlilun piping, t l e  p r i ; . ~ ~  anc! 
intsr.r>~liat.r! wl.il t ~ a i x  c a p r i s e  the only c f f x t i v c  lnrr ier  t o  t l e  ult imte 
relcasc to  the cnviro~.wnt of essc!~tially a1.l of tile tritim prducwlhy 
the reactor. TIE pri'ia-? m1.d tran also collccts, t o  various rlKIrecs, a 
varinl:y of o k h r  ;irpiific.mt rx!ioactivc s w i c s ,  including plntoilium, 
uzini~m!, cobalt, i o  :Lie, c?si~.m, str(mtiun1, telluri~nn, marwJancso and 
antiwi~y. Past olzrational c::p?riencl- with cold tXa!x slim 181ixcxi succerjs 
hit11 rcs~-t t o  optinrll ~ r f o ~ m n c e ,  with sane clcsi<ms ~ f o n l h  'better or 

mrse  than other, v c q  similar designs. Desiqns.have been 1- largely an 
q i r i c a l '  mtws, and in  a l l  cases we  have examnd, prfomunce h3s been 
less than optir,m. Nthouqh not explicity statcd in the draf t  s m t m m t ,  
the p rhxy  and intmccliate mld  t r a p  in carbination are apparently 
a s s 4  to  be 98 to  99: effective for tritium wntrol. h e  f inal  statment 
should include the asam*lons used, .ad the t- for the a s q t i o w ,  
reclarding m l d  trap &contamination factors for all the significant radio- 
nuclides, and regarding the ef facts of expected operational d i f f icul t ies  
md ecpipirnt clowntime. 

A t  the en r l  of theit 0-mating l i f e ,  the pinary cold traps w i l l  amtain 
a consiclerahle quantity of highly mncentrated' mixed radionuclides, 
p s s ih ly  in d d n a t i o n  with metallic sodim, w h i c h  is py-rophoric. The 
intclmcdiate cold traps w i l l  contain a large quantity of tritium, also 
pss ib ly  in &nation with metallic sodium. The draf t  s t a t m m t  
indicates that t!le f inal  'clisposition of these m l d  traps has m t  yet be&. 
detc-'m&ne3. We believe ;the fiqal statenent should inclucle a t  least  niniztka 
cr i ter ia  for c'Lswsition of these wastes. For w q l e ,  it vmAd seem that 
a d t m e n t  t o  a l t e r  the metallic scdium to  a more benigngn Weal state, 
prior t3 disposal as  waste, would he an 4 ~ r o p r i a t e  r-errrent. 

I%%? Assesslent 

Recent I ~ X  enviromtal statements have includd estimates'of the 
p t m t i a l  annual dose to  the U.S. p p l a t i o n ,  which is a partial evaluation 
of t l e  to ta l  p t e n t i a l  e n v i r o m t a l  close cmvitnent ( E X )  frm TI-3 Kr-85, 
C-14, io2ines and "prticulates." %is has Seen a big ste? tcymnl  
evaluating the EX, vfi~ich we h v e  urged for several years. ,lhe draft  
statmnt for t\e CRBZ rlms not include such csthates. Cven t h q h  the 
50n i l e  p p ~ l a t i o n  dosv -ear t o  be low rmpared to.tnose. for other (U'IR) 
nuclear plants recently evaluatd,  v e  M i e v e  the f inzl  s t a h t  shauld 
include po,mlation close ssthatt?s for the to ta l  U.S. p N a t i o n .  We mke 
this suggestion to  eqyhasi-e that s ev~xa l  of these raclionuclides 
(partic~lm1.y C-ll! and 1'395) w i l l  contribute to  long-term popllation dme 
imriacts on a mrld-dicle hasis, rath.er than just in the U.S. F o f a  nuclear 
plant which uses mix& m i &  (uranium and.plutonim) fuel, such as  the 
Clinch P i v ~ z  .IF,R, tlle f r m  tran~ur~anic effluents fron t l e  reactor and 
elsmdlere in the fuel cycle also s'.loulcl be considered, pwticularly 
plutoniun - 241. To thc extent that clme estimation techniques (1) lict 
the TC t o  an annual discbrqe of these raclionuclides; (2) are bas& on the 
assumption of wnstant p y l a t i o n  size; an6 (3) assess the doses delivered 
only ciuring the year follu.nng rele~ase t o  the envimment, they do not 
f ~ i l l y  provide the to ta l  c!virom~ntal inpct. Suck a to ta l  i m p 3  wuld 
(1) i n c o p r a t e  the projected rcleases over the l i f e t h e  of a fac i l i ty  
(rather t h n  just an canni~al rcleose); (2) evtrnd to scrvcral half-lives, or 
100 ycars, hyond t l e  pr icr l  of release; . ( 3 )  consider a t  least 
qualitiitivcl:~ or g~nr:rical.ly, thc world-wi(le inpcts :  ancl (1) mnsidcr a 
gra6nq cqasn l  g?~l?.aticn. I'hus, tJlz f inal  s ta tmt  should provir',? an 
?rial ysis of thc L3X: m:1 shoulcl rwcqnize tiiese influences on the t q m .  . 
mvi romnta l  impct,  or clearly spccify W limitations of the mkl-ed. 



I P A  does not have requlatory allt!lority o r  responsibility, nor do m 
have s ign i f ican t  in-housc cst;xl.rtise, in the  datni ld area of f a s t  reactor 
safety. H c H R . ~ ~ ,  wc have an h t m e s t  i n  t h i s  a:hjcct k m s !  of our 
general respns . ib i l i ty  for  overal l  e n v i r o m t a l  vrotcction, and hxausr: of 
t h  unique natvre of sax of the  accir?ent s q u m c e s  t h a t  have k e n  
'postulated for  U.IFIX9 pokw plants. !.lc have folloded develqxcnts  in tlus 
area for  several years and Imve mintaincd a strong in te res t  throuyilout the 

' recent  p r o g r m t i c  review of the I1.533 techqoloqy. We a r e  therefore 
presenting our g w e r a l  views and f i n d i ~ q s  on this suhjcct, for  :KC'S 
consic?eation during the continuing safcty e v a l u a t i a ~  of the Ci7DW. 

T ~ E  discussion of plant  acci6cnt.s reveals  sat s m  basic meas  of 
disayrazinmt ev,ist.be*en t ! ~  applicants and >nC r e q ~ r l i n g  the p s s i b l e  
conseglences of a core disrL1ptive accicknt. PI? consider this suhject t o  be 
of par t icu la r  imprtance h?.cauuse of t!le pWnt ia l . ly  serioils mvirorrcntal  
implications 05 the m r e  e < t r m e  scenarios t h a t  have heen p s t u l a t d  f o r  
this acc i?~nt . '  DiSgrements revolve around the question of whether, li7 
the absence of certain special  sa fe ty  provisions (which i?clu2c an ex- 
vessel  c o r e c a t c i ~ r  and a s,=cial act ive ccolinq system t o  r e m e  pst- 
acci2ent decay !=at), this accident w i l l  prcgress in suc!~ a way a s  t o  
exceed 10 CF'X 100 yuideline values. 'Pis wes t ion  leads, in turn, to tile 
issue of ~d?ef:.er slich provisions, c u r r m t l y  incl.udn1 in tlle a l . ~ l i c a n t s '  
"paral lel  desirm," siml11C 1 2  rmpird :by :JX. 'A= & a f t  statc::.ent c:ms not 
prvvicle convincinq a s m ~ n = 0  t:?at CP32P accident r i s k s  a r e  c w . ; ~ & l e  t o  
timse frcm UR's o r  can he m?e m?;Axal:lc vi thout  i x o q m r a t i n ' ~  t!le 
"paral lel  tlesiqn" features. bie r e r n n i z e  tbt, k c a u s e  th?re a r e  save 
unreso lvd  safety issues, lGC consiclers that  ~m insufficient  basis  ex is t s  
a t  this tine on whit! t o  malre such a Ceternination, and e l a t  1:K has 
undcnay salety studies t o  praride the  has i s  for  tile detccnination, which 
w i l l  he mde  a t  a l a t e r  (late. I!aevsr, u n t i l  t i u s  issne is se t t l ed ,  h2 

t e l ieve  the d r a f t ' e ? v i r o ~ ~ ~ m t a l  s t a t e x n t  is incm<~le te .  I t  is our opinion 
that the  f ina l  environmental stamer.t nust  he clefinitive on this iss-le. 
.W  yay t o  he dafini t ive,  of course, ~muld  he t o  s h i f t  t!e ml.hasis on the 
 alle el desiqn e f f o r t s  t o  require t'le -cia1 safety prarisions a t  issne 
to be incorporated in to  the  plant  rlesign, p n f i i m ~  LY outCCT:cc~:e oE +57e !?X'S 
safety studies v:nic!i shmls t i ey  a r e  not nderl. iBth " r e f ~ r f a c e "  an2 
"para?.lel" dzsiqn e f f o r t s  could stil l  I= continur?, a s  cicscrilml i n  t+Ic 
draft s t z ~ t c n ~ ~ t ,  -concurrmtly with t ! ~  Camission's studies t o  deti.ndinc 
the safe ty  systen rids. I f  Ele safety stuclies shoul(1 )x! ca,pletrcl i n  
time, and do ~ l l t i a a t e l y  p a r i d e  a solirl hasis for  the c!cter?.:i?atio~l G?at 
t!e ~ r i c l d  f e a t ~ u a s  a r e  not nccclecl, then tlle features could 1-e delt?tccl. In  
any evcnt, we a s s u x  t h a t  m a!nc?rd e n v i r o ~ ~ ~ n t ~ 3 1  s t a t m a t  t r i l l  lx? 
required i f  t?lc special  sa fe ty  provisions a r c  not incorprntcwl. Tius 
a p p ~ c h  t o  safety a - w a r s  to he en t i re ly  consistrat  wit11 l?R3,\'s f ina l  

prqra- tic s ta&rnt ,  (1) with r c s p x t  t o  the use of clcsiqn consrxv;ltisis 
i n  r??xnstration or  car1 y c c m ~ r c i i l l  I.'lFl3R p l ~ m t s  t o  mL:xmsate for  
una?rtaint ies  i n  131rn~l '~h~,  'and i i l ~ ~  vnth the r c c m n d a t i o n s  in t \c  re;x)rt. 
of T:R;)A's Int,?mnl kview ?av(l  m t l l ?  Arc's ~~rojlosnf prcr;rmmtic f i n a l  
e n v i r o m ? t a l  statwlcnt, ilnc! bmr~lrl a l so  h? i n  l iqo  wit! IFP.'s previous 
m ? n t s  (?) t o  EPDA m t!!~ I>:-- of consavativo l!osiqn r q l i r c e n t s  for  tile 
C!8!'P to  n i n i r ~ ? ~ ?  safrt.:; r isks.  ?b s m w i z c ,  it is our v i m  t h a t  th- 
f i n a l  envimrmnntal sl;atn~ol:t sholl!r! prwir?r  assur~mce t h a t  the r i sks  frcm 
core disnlpt ivc accitlrnts a t  t!le C:!3i~? w i l l  Sc l ess  than o r  m ~ x d ~ l c  t o  
t!e acc idmt  r i sks  p r ~ ? i c t d ,  fo r  IkE!'s. As n o t d  i~ t . e  d r a f t  s t a t c l m t ,  
t h i s  can h? (low by ~lstionrjtrating t h a t  tk ccn?:inatioi~ of j>rob&5ility and 
conseqcncs c m  made very low, or ,  al tcmat,?ly,  !>y inclwiinq i n  the 
plant r l c s i q  m y  spfcial  rafety provisions d l ich  raigi~t t;e n c d . d  t o  assure 
tha t  tne r i sk  is m p r i r d > l y  lm. Since, i n  our o j h i o n ,  tile clraft 
s t n t m n t  d w s  not r:c-lo!~strat.s t h a t  acciclmt r i s k s  are very l a g ,  \.R lxl iave 
tJl? cmmitr*,nt must te m-I2e t o  tb? nX)re conservative Z e s i ~  c r i t e r i a  
r e q u i r m n t s ,  ; '~nAina a favorahlc o u t c m  of concurrrnt. 
p r o ~ ~ ~ i l i s t i c / c o n s ~ n c . !  a?prcac!l t o  <!=strata acceptable r i sk  without 
the s p m i a l  safety provisions (consmatisms) . 

As d i s c i ~ n s ~ l  alwvo, tllc (lra£t statement pl.zces grea t  r q h a s i s  on tile 
a!ltici?ater! resu l t s  of V1'w sa;afnt_v review t o  silow v h e t h x  s p x i a l  saff ty 
provisio~ls w i l l  o r  vn l l  nct  n e d 4  for  t!?e coralt event. Iimwver, 
the f11Pure I? r. D an? fu!rt;b?r m r k  ~r??ntio?d. i n  t3e ('zaft s t a t m e n t ,  which 
vrill hf rq-lircfl a s  pilrt 05 the safi-ty r?view, a-F) not ce~~r i ' ?e ( i  i n  any 
dctni l .  Ile Frlieve i2~: fi-,a1 st.at:!:i!rlt s:?oillrl provi2c C:P C!ctaile:l (:rcqrm 
elerr?nts oE t!le .%frtty ~?vie~:l r~(?l.u:.ci t o  prov$C~:o tinel:' i!if@n3atic?n o : ~  
thich t o  h ~ e c  t':e C'BU'J, snfety c:r?cisio!ls. lb-t:lcr, the s t a m ~ e n t  slloulci 
outl ine t'k specif ic  t a d - s  <n;i nilestoncs, identify the c r i t i c a l  
infom.wtior, n3~10-1 t o  reach the c!ccisions, rlircuss the t i r ! ~ i ~ q  of 
i n f o m t i o ~ a l  neels, and i d e l t i f : ~  m y  qo no-(!o (bcision pints in!~?r,:nt i 7  
t h i s  ap?rmch. In  t-5j.s conqcction V.T? a r e  p l e a s 4  t o  note L-at 1 . K  st-aff 
ha\>.? x ~ c e n t l y  indicntc?-' ( 3 )  t h a t  t.+y p l ~ m  t o  i-frtcil a c?xision on the 
f ixa l le l  versus rofc~c!lrr  dcsiqns .in t i ! e  t o  ???et the t x c j s t  re lease elate 
f o r  tlla f ina l  staten~?-7t. It is o w  nxl-rstariblq t!at, a t  fat &c, 
eit l '?m t+Ie r e f e r e ~ c e  or p r a l l c l  r'osir:n w i l l  1.w =lec+d, o r  that ra;uirml 
c!csiqn c r i t e r i a  w i l l  :,? A f : I i n d .  '::)is w i l l  iu?1;1 t o  c l a r i f y  t3e safety 
analysis for  the CF.?TJ'. 

Ntho~wlh not sp.xi:ically mention4 in  the ck-oft st~t[.i"lmt, it is 
cffzX)nly '.norm '3~1t a ?j~:lf-,~ctlv,~.:?:i 
dcvc1ogz:cnt for  pssil.1:. a,>!,licat.~u:~ 

(1) Final !hvironr?lntal Stat<%l?ilt on L;Tl?i: P~-cqr'm, 1:lTIA-1535, 3xd.er, 
1975, ,mq?s IV B-10-11, ,m(l S-6-7, r~,sb~.ct ivrly.  



mntdned within the rma.or: m ~ l c l  t r  acctuat-xl by the inhcrcnt effects of 
thE transient: muld b? tolcrant of structural dcfomtions, S I ~ I  as might 
result  f m  cartkr~&.es: an4 woultl srrve as  a totally inrlc,pendent and 
divorsc reactor shutrlmm device as baclxp for the twJ inrlepn&nt scram 
systems. If s!lam to  bc rd iab lc  a d  effwtiw?, the SXS ~mulcl grcatly 
iqcrease wnfir?exe that a r e  c?ionlption accirllcnt scenaios w i l l  be 
~ t e c l  early, hcforr: rc~chinq the diLiaruption seaye. F7s 30 not k m  
vhether aq SP.55 i s  undrr wnsidcrotion for t\e CilDR, and helieve the stakus 
of SnsS clevclo,?.cnt shonld he disc tssd,  a t  least briefly, in the final 
statmo-qt. 

We recgnisc tbat the decision on special safety prov&ions a t  the 
C9oW is of consirlaill~le kprtancc hecause of the doncam that a precedeit 
~ d q h t  bc estd)lisl&. for futurr. +.csisjns, and t i e  possibly iqmrtimt -ct 
that elahoratf safety systens niqllt !-me on the e w d c s  of future 
caTercial. p l a ~ t s .  Kc! believe L5at such m r c m s  sim.ilrl not be factcrcd 
into the $.ccisions on C:3?P safety re(wiranmlL?, and that CRem safety 
should be trcatezl as a separate case, rdth safety slstsa designed 
wnswat iv~- ly  for safe o;=ation in  acmrmce  16th m r e q t  unrlcrstandL!y 
of h m l e t i c a l  axirlent scenarios. !lc do not believe safety provisions 
incluCcd i? Acsiqn of a r',mr,i:stration* p l z t ,  which are la& si:o,m to 
tc overly con.smative mrl  imeccssacy, slimld or w i l l  m t i t u t e  a 
p r e m h t  :or lotcx iicsims. 

The Sw~ary of FF~c'j.olcqical (:onsqr-!es, W l e  7.2, reflects t!mt a 
fa i r ly  vn+?  rmqe of d.?tailwJ rr:xescntativc ?n:i Sounding calculations \./ere 
carricd o ~ t  by Klc. staff in their z~-;alysis o i  t'lc spectrm of possib:e 
accidmts nssmiaterl with t'1c rZGF!P. Such dftailccl cJ-2culationS i-.~:>lly the 
use of a ~ n s i ! ! ~ a h l e  a:nl.mt of ~:?rLncntal and tes t  resulys, as  vmll as a 
n-r of critical. a$sm.~~tio-s rqxr l inq iAe li!fl ihml a d  pap-ession of 
c c r t o i ~  occiri=nt s?~(~E?~ccs, 0yzatio:l of safety systeiis, @-xtiti3n a12 
dfcontani?;ltion factors, ctc. Smr of t\e a s s~rq t io r s  mcl h s c s  for ~ I C  
m-alyses arc? r?a.r-enbx? i n  t5e &aft: s t a t m r t .  The List is not mplcW., 
nqd we r e W . 7 ~  t\at  an ek~i lus t iv~.  list m!lld not be practical. IIo;~cvcr, 
w k l i e v c  <ill1 the ir.~:mrta!!t or cr i t ica l  ass~fi:ptions and t l ~ c ~ i r  bases should 
Lx 6m.w'~~al in tl~e enviromental statsent a t  this stage in  the 
c 'cvelo~rnt  of UWlX tcc!mol.oqy. 'Nso, ?rh~xc researdl ~d develoyent t e s t  
data were  u t i l i d ,  thn. rmqe of t l l ~  data s:lo~ld bc h-:icated a l o y  \.rit!l 
t k  b s i s  for selection of data vrrit!,in t\e r a g e  for use in thc accirlent 
analys-o. This i s  ir,wiXant hauus? the G?DTS' i s  the f i r s t  UVBR t o  
u'~?emo a f u l l  rcg~ilntory revim 1!nxIcI : W A ,  carxi ti= envimrnental 
s t~ tannn t  brill k ~ ?  a prcc%le?t-scttiilg one for fi~ture evaluations. Tius, we 
b l i w e  it is i;.!~Tt.?nt thak t'n Eir,al env i ron~n ta l  %tatmcnt c l e s l y  
llcfine the 7.w;els 'ml data uscr!. 

Ye m;lc.!r with use of l o  mR Par t  100 qli<!eline vii?lics in 
waluathicl t:le accic3f:nf co!?snplnnms anrl~.sitj,~~.c~ d ~ ~ u a c t c r i s t i c s  of tlie 
ciw~??, si~:c!? V I ~  kelicvr? Tdt:II~7:R wf?ty shO$ri 1:w: consirlercr8, r.rhcrc ~)rilctical 
to do so, i! cmrszikon w i t h  TI\?? snfnty. \limr?vcr, thc analyses and m.r 
parisms nho~lld m r e  clearly s!p!lasize thft 10 m1t 100 a !p l i e~  prklprily to 

IWP. siting, and that I M m R  sit ing questions are msidorably d i f f e ~ ~ ~ ~ t  fran 
thosf relevant to  ZlVR siting. We believe these differemes shouJd te 
acar:.ind in dotail, and 10 CFR 100 suw1-terl in t5e near future as 
necessary t o  provide spccific criteria for future IMFBR sitinq. In this 
mnqection, m note that mi provisiona.1 cziteria for tone dose hve been 
estahlisi:~l for l a i d e n t  Classes 8.3 and 8.4 (Parallel Wign) . TIE f inal  
s t a t a m t  should provide thc rationale and bases for the' n=w criteria, ard 
should clearly u-dicate that Lhpse cr i ter ia  far  the cI~SP are design 
objectives hut not form1 regulations. 

Althougll the applicants propse to kott3.e gases fra? the nable gas 
storage vcssol for tanporary onsite starage and eventual offs i te  sh ipen t  
t o  a licenserl. burial facili ty,  it is assuFPd in the draft statemwt for 
radiolqical <lo.= e s h t i o n  w s e s  that the contents of the storage 
vessel mu16 be relcasori t o  the mviro-t. This is clearly a 
mnsfnratlve asurytion 16th respa* to estimating doses fran -tine 
opfrmional releases. r;a\~mrer, it i s  not clear that the -cts fmn 
wssiblo accidental releases of the contents of the stare3 bttles have 
keen factored into the analysis of plant m c n t s ,  Section 7.1. llle final 
statax.?t should includc 'an analysis of a@dental releases of stceed 
radioactive n&le gas wastes, or clarify that this accident has been taken 
into a c m t  i n  the analysis. 

E n v i r m n t a l  !+mitorin9 

Tritium is of particular.interest and impxtanm a t  LGBR plants 
kcause of the ease with w h i c h  it diffuses t ! g h  hish t-ature salim 
systcms (see a n e n t s  on ir,?ioactive kljste ;-ianag-t). We believe the 
rac?iolqical sanpling and aalysis scheslle, ?resented in Wle 6.1, is m t  
adequate with respect to tritim. Lie believe ~ a t i p n a ;  tritim h d y s i s  
shoulci be perforwd on sil, vegetation, pasturage grass, e., and fmd 
crops in arldition ,to rainwatrr aral @lit v m w  supplies. The 
preoprational scl~ed'ule sl~oulcl inclule -ling and analysis of meclia 
t w i - '  ' 1-?c: tritim concentrations far  mnparisan. It LS 
i rner tmt  t o  establish general ha&.grcund levels of environmntal 
radmactivity, in particular a t  the Cx3?2 s i te ,  because of the varied 
nuclear oprations ah*] associatd vritk the local Cak Ridge area and 
ups-am of the Clinrh P4ver. 

IAaterials Gafeguaxds mcl Plant Sitinq 

% Graft statemmt notcs (p.Dc;) that the issue of tramprt security 
i s  presently b a y  s tud id  by the :.W on a generic basis, and irlentifips 
the transport of unirradiated (ncrv) fitel elmcnts 9 the plant as pssibly ,  
"...the rmst attractive Jncl vuIncxal,lc segment in t h e  entire fuel cycleg 
with respect to h3terial.s safcqxirdr. I q  gcncral, the detailed safeguards 
nrzisures to hc us& in the (3U3FP fuel cycle .are not as yet dcctermined; 
hxcvc.r, esmp1.l.r~ ob saw of tFle ncasurffi that d d  be used are itwinad, 
h d  it is cunclirlul t in t  a tr'msit protection systm can be prahcd.wlrich 
wuld ke "essentially undefeatable." Tnis qq?roach to thc prcblen *ides 
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Elinirnn f1.a~ rqirmrlt.? must hc dcvcloyxr3 i n  tkc f inal  s+atmfnt ax3 
inc1ur:crl in 'dye p:mit, or t he  rrgt~irelnnts must he inclurld in  the : S I X 5  
wrmit that f:?ey k develowc: prior ozration. 

Tne riraft s t awwnt  also c~c.ntions ( p q e  5-13) that pp3tc ia l ly  achrers.? 
q u a t i c  inipcts duo to  c q ~ r  and i r o n r a y  xcur unrlcr river mnclitions of 
ext-ndn! no f l m .  It: i s  also s t a t d  on the s a x  p.qe that: 

nh7. :.E tnchni~~al  ~~;3~j.fic?.tFon.~ a t  the ~ p c ~ a t i n g  stage ~mulrl rmp-lire 

nmitoring ~;>:)Pz, iron, z:d 'ISS clurimj plant ovation in  order t o  
d e t c ~ h r ?  f 1 ~ 1  rcpla t ion n c d s  for prevcntiqg p t c n t i a l l y  aciverse 
in;Yl!: t s . " 
!LPA r m n d s  Ymt f l m ~  rqii-sn?nts be es tabl ishd prior to  plant 

q.r,-.ti.on m C?at al>pronriatc cnr.c?i3joi~ can he i.?cl~lc?d i n  the :,IPIXS 
p m i t  to  assure t-hat effluent sm.r?arcIs \,rill not k viola&. 

1. The text of m n d i x  D M e 5  the p i n t  that dq le t ed  uranim, a 
bypmr!uct of past exichnent processes carried at in'this -try, will k 
used as blanket an2 rmkeup fuel mterterLl for the cRWP c o n .  Ewer ,  
Figwe 1 of m n r l i x  D, and Section 5.1 of WY E, indicate tha t  
natwal uranium col~le be USXI in  place of or m addition tD depleted 
urauu~a. In our v iw,  the rechction of u r d u m  1chi.1-19 and milling mcts 
by util izinq existing stocks of cle~letec? ur&, is an iiqmrtant benefit 
of tile K n R .  Blch use also is in clirect -d with ?JEPA*~ mandate to 
achievc. t l ~ ,  ". ..mwi~m attainable recycling of depleQble resources." W e  
h ? p  t ~ e  USE of n3tiral  uranium, cs o w e d  to depleted uranium stDcks, 
'm11 1x minimized ip the CEW fuel cycle. 

2. On.pzge 5-13 of t\e draf t  stat-nt, it is stated that, "In g-al,. . 
rac!iatlo:~ doses calculated 5y the s taf f  are intendecl t~ a ~ p l y  t~ an arerage 
adult. " ?he =A he l i eva  +&at the mst critical individual, thich w i l l  vary 
with t!e eqx~suro patkmy and rdoisoto .p ,  should be amsizered w h q  
nwkirq r:osf es-.tes. If t%s -roach is not taken, applicable stahkds 
or quid%. m y  be euceedd. 

3. On page 3-21, Table 3.6 lists =A's effluent lin5tatiom for zinc 
chrminr.r, and phosphorous as 1.0 w/l, 0.2 rg/l and 5.0 q/l, r v v e l y ;  
these .xe "+st avail.&le Geionstrated control technology" (W) 
rquircx?nts.  S i n c e  CTRP is preser.tly classifirrl es a nez p i n t  source 
disckrgo, t$e s ~ ~ ~ ~ r r c ~ s  of pIf-ce vicS1 1-elate to %" are rmt 
applicd3lc. The staqdards applicaSle to the QBFP require that raterials 
addd for  corrosion hhihi t ioa  i?clucling b3t not limited to zinc, chraniun, 
and phosfiorous s. iall  be linited t o  discharge wnoentr+ion of no 
detectable amhmt. 

4. In Table 3.6, hie =A E f f l u e ~ t  Limitations citd are not adequately 
r e f a a ? c d .  

5. On pqe .+A l ine  6, Figure 5.2 sbmlrl read Figure 5.4. 
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FEDERAL POWER COMM ISSlON 

b WASHINGTON. D.C. 20426 

MAk-28 1976 
- ---.q ..,, 
.. . a . . : , ./-- - : . : . \.,/.,\. 

13. voss A.  ?-!nore , . . . ,& > ..: 
Ass i s t an t  Directoz of , , -, 

8 - .- 
E n v i r o a e n t a l  Prb j ec t s  . ,.... .- . . 

Division of S i t e  Safety  and 
' .  . - '. . . , -._ 

Envi romen ta l  Analysis ..-. .,,. -. 
.. - 

U.S. Nuclepr Regulatory Commission 
. . . . .. . . :,. 8 

washingtoo, D. C. 20555 .;rT , . s':.,.'. 

Dear Mr. ?''ore: 

This i s  i n  response t o  your l e t t e r  request ing comments on the  
Nuclear Regulatory Coomission's (X'RC) Draf t  Environmental Statement 
(DES) r e l a t e d  to  the  proposed issuance of a construct ion permit t o  
the  P ro jec t  Management Corporation and the  Tennessee Valley Authori ty  
f o r  t h e  cons t ruc t ion  of t b e  Clinch River Breeder Reactor P lan t  
(Docket Sc. 50-537). The Federal  Power Comission has a l ready 
c o m n t e d  on the  U:S. Energy Research and Development Administration's 
Proposed F ina l  Environmental Impact Statement and the  Atomic Energy 
Ccnniss ion 's  Draft Environmental Statement on i s sues  r e l a t ed  t o  
the Liquid Metal Fas t  Breeder Reactor Program. Copies of rhese  
l e t t e r s  a r e  included i n  the  r e spec t ive  F ina l  Environmental Statements. 

These connnents by the  Federal  Power Comiss ion ' s  Bureau of 
Power s t a f f  a r e  made i n  compliance with the  Nat ional  Environmental 
Pol icy Act o f  1969 and the  August 1, 1973, Guidelines of the  Council 
on Env i romen ta l  Qual i ty ,  and a r e  d i r ec ted  t o  the  need f o r  the  
Clfnch River Plant  a s  it r e l a t e s  t o  the  r e l i a b i l i t y  and adequacy 
of bulk e l e c t r i c  power supply and r e l a t e d  mat ters .  

It is noted t h a t  t he  Clinch River P lan t  would be b u i l t  a t  
Oak .Pidge, Tennessee, wi th  a n e t  output capaci ty  o f  about 350 
megavatts. I t  is scheduled f o r  operat ion by 1983. It w i l l - b e  
operated by t h e  Tennessee Valley Authority (TVA) a s  p a r t  of i ts  
power system. TVA i s  a member of the  Southeastern E l e c t r i c  Relia- 
b i l i t y  Council (SERC), one of the  n ine  r e l i a b i l i t y  counci ls  which 
cover the  contiguous United S ta t e s .  

The Federal Power Commission s t a f f  views the  Cl inch River 
Breeder Reactor Plant  .as having the  p o t e n t i a l  f o r  Lmprodug the 
c r i t i c a l  energy supply s i t u a t i o n .  Recent experience regarding 
energy shortages  emphasizes the  need f o r  the  timely development o f  
a l l  ou r  p o t e n t i a l  energy sources while giving f u l l  c o n s i d e r a t h a  
t o  o v e r a l l  environmental i n t e r e s t s .  TheCi inch  River P lan t ,  i f  
brought t o  f r u i t i o n ,  would be an important b e g h i n g  in maintaining 
the  r e l i a b i l i t y  and adequacy o f  f u t u r e  bulk e l e c t r i c  pouar systems 
f o r  two reasons: i t  w i l l  extend our  uranium resources considerably 
and provide e l e c t r i c  power t o  meet an increasing e l e c t r i c a l  load. 

. 

Although it now appears t h a t  ac tua l  e l e c t r i c  demands through 
1980 may be below the  p ro jec t ions  o f  the  1970 Nat ional  Power Survey, 
t he  FPC s t a f f  bel ieves  it is q u i t e  poss ib le  t h a t  e l e c t r i c  loads by  
1990 could equal  o r  exceed the  National Power Survey projections i f  
t h e r e  i s  extensive s u b s t i t u t i o n  o f  e l e c t r i c i t y  f o r  present  o i l  and 
gas appl icat ions .  Environmental problems place obs tac le s  to g r e a t l y  
expanded coa l  use; add i t iona l ly ,  exclusive dependence on coa l  a s  
the  energy source fo r  e l e c t r i c i t y  could g r e a t l y  dep le t e  t h e  Nation's 
coa l  reserves  i n  l e s s  than a century. It the re fo re  seems prudeat 
t o  make use of nuclear  f u e l  t o  generate  e l e c t r i c i t y ,  i n  o rde r  t o  
conserve our f o s s i l  fuels .  

To take advantage of nuclear  generat ion,  more nuclear fuel  
must b e  made ava i l ab le .  A f a s t  breeder provides f o r  s i g n i f i c s a t l y  
g r e a t e r  recovery of t h e  energy p o t e n t i a l  o f  na tu ra l  uranium resources  
than t h a t  now obtained from cur ren t  light water reactors ;  thus, t h e  
nuclear  f u e l  supply i s  extended over a much longer  period o f  t ime.  
Securing a long-term supply of f u e l  ( i n  t h i s  case ,  nuclear  fuel) i s  
v i t a l  t o  the  r e l i a b i l i t y  of an e l e c t r i c  system. 

The Bureau o f  Power s t a f f  concludes t h a t  cons t ruc t ion  and 
operat ion of the  Clinch River Breeder Reactor Plant  would con t r ibu te  
t o  the  r e l i a b i l i t y  and adequacy of f u t u r e  bulk e l e c t r i c  power 
systems by d e w n s t r a t i n g  the  f e a s i b i l i t y  o f  extending our  nuclear 
resources and by providing power t o  meet f u t u r e  e l e c t r i c a l  demand. 

Very t r u  yours, X 
4(+ 

W. Ridgway 
Acting Chief,  Bureau o f  Power 
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Mr. Paul  H. Leech 
Pro jec t  Manager 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D. C. 20555 

& . . ,  
, ,. . . .  . C.. 

Dear  Mr. Leech: 

Re: Draft  Environmental Statement - Clinch River 
Breeder Reactor  Plant; Roane County. Tenn.; 
SCH Fi le  No. 018-76 

The North Carolina State Clearinghouse has completed i t s  review of the 
above referenced statement. As a resu l t  of th i s  review we have no 
comment t o  offer on the statement a t  this time. 

The Department of Human Resources.  Division of Health Services did 
question whether o r  .not new o r  spent fuel o r  radioactive wastes will 
be  transported through North Carolina. The State would Like t o  be 
notified of such t ranspor t  and on what routes the t ranspor t  wi l l  take 
place when this  imfo-ation i s  available. 

We appreciate the opportunity to  comment on this project. 

Sincerely, 

Ctearinghouse Supervisor 

RAY DLAMON 
c1..l 

STATE OF TENNESSEE 

OFFICE OF URBAN AND FEDERAL AFFAIRS 
wm ta ~1wo*~i~orrc#unwwt . ncmat, 

March 25. 1976 

Mr. Bernard Rusche, Director 
Division of Reactor Licensing 
P-722, NRC 
Washington, D. c.. 20555 

SUWECT: Draft Environmental Statement 
Clinch River Breeder Reactor Plant 
Roane County. Tennessee 

Dear Mr. Rusche: 

As the officially designated State Clearinghouse under the Office of Management 
and Budget Clrcular A-95 Revised, we a r e  transmitting the enclosed commants 
by the Tennessee Department of Transportation, the Tennessee Wildlife Resources 
Agency, and the TennesseeOepa~tment of Public Health on the subject dgcument. 
We will forward comments by additional Tennessee State agencies upon receipt Of 
those comments. 

If this office can be of assistance, please contact me. 

Sincerely, 

Stephen H. Norrls 
Grant Review Coordinator 

SHN: mn 

Enclosures 

I 
116 WEST J O N E S  STREET R A L E I G H  27603 19191 829.1Y. 
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Mr .  Norr is  
Page Two 

RAY BLANTON 
GOVIRNOR 

Eugene W. Fowlnkle. M.D.. M.P.H. 
t O m m a l M n  

S I A I E  OF IENNESSLE 

DEPARTMENT OF PUBLIC HEALTH 
NASHVILLL 37119 

March 26, 1976 

Mr. Stephen H. Norr is  
Grant Review Coordinator 
Office of Urban and Federal Affairs 
Parkway Towers Building, Suite 108 
Nashville, Tennessee. 37219 

Re: Draft Environmental Statement, Cl inch River Breeder Project. U.S. Nuclear 
Regulatory Commission 

Dear Mr .  Norris: 

The fol lowing divisional comments are submitted i n  response to your request 
for  review of the above referenced project (NUREG-0024) : 

DIVISION OF AIR POLLUTION CONTROL 

We have reviewed the above repor t  w i th  respect to our part icular areas 
of concern and i t  appears that this project would not signif icantly affect 
ambient a i r  quali ty. 

DIVISION OF OCCUPATIONAL AND RADIOLOGICAL HEALTH 

Page x i i i  slates "Members of the staff (of NRC) may meet w i th  State and 
local officials . . . . .I1 Such a meeting was held on 9-17-75. The 
comments that we made at  that time concerning corrosion, monitoring, 
condition of the Clinch River, and site selection seem to be only part ial ly 
resolved. 

Page 1-1 states that among other things the project i s  to demonstrate 
rel iabi l i ty, safety, and envkonmental acceptability of a LMFBR. I t  seems 
reasonable to question whether this is  an appropriate site to demonstrate 
the safety of such a potentially dangerous device. 

Page 1-1 slates that a water intake w i l l  occur dur ing  operation of 15.8 
cfs w i th  an exhaust of 6.1 cfs. The balance is  lost b y  evaporation. 
We can expect, therefore, that non-volatile impurities i n  the CRBRP intake 
w i l l  be concentrated b y  a. factor of 15.816.1 = 2.6. 

March 26, 1976 

Page 1-2 states that since the plant would be t i t led i n  the United States 
and bui l t  on Federal land the project is  not requi red to obtain licenses 
and permits from state and local authorities. Also page 1-3 g ives a l i s t  
of authorizations necessary. We should note that there is  no mention 
of the state's interests even though non-Federal land and streams w i l l  
be contaminated radiologically b y  this device. 

Page 3-11. Appendix 1 of 10 CFR Part 50 is  applicable only  to l i gh t  
water cooled reactions but  i s  used for the CRBRP. This is  just one 
example of the use of experience gained w i th  l i gh t  water reactors to 
evaluate LMFBR's, an obviously questiorkble practice. 

Page 3-13 and 3-18 indicates that much waste radioactive sodium, concentra- 
ted l iquids, and solids would be shipped off annually. Several questions 
arise and should be answered. What roads w i l l  be used? Where w i l l  
these wastes go? Who licenses these disposals? Who monitors these 
transfers? Who cleans u p  accidents? Who pays for the above services? 
Appendix E sections 6.1.2. and 6.1.3. i s  relavent to this comment. 

Page 3-18 paragraph 4 is internal ly contradictory. 

Tables 3.3 and 3.4 are only CRBRP releases. No comment is  made on 
activi ty i n  intake. Since the act iv i ty  i n  the intake i s  not well  known 
at  this site, total act ivi t ies are not available. Again the question of 
site selection arises. 

Page 5-16. NRC recommends that a study should be made to determine 
the magnitude of payments in-lieu-of tax and to whom they should be 
paid. We should pursue this to cover our  environmental monitoring. 
emergency response planning and monitoring costs and costs of a id  to 
local governments. (See page 10-7 also) 

Page 6-1 indicates that preoperational radiological monitoring should be 
initiated b y  the applicant two years- before operation. This  would be 
about 1981. This  look at the environment would occur well after an  essentially 
irreversable commitment to operate the CRBRP. For this reason and 
those above we believe that we should vigorously pursue an immediate 
revival of the Cl inch River study w i th  participation b y  a l l  of the interested 
parties and funding b y  ERDA and/or NRC. Our position w i th  respect 
to the Clinch River should be as follows. 

In  general the CRBRP management have not satisfactorily evaluated the 
radiological environment i n  the Clinch River. One consequence i s  that 
they do not have the information necessary to properly c a r r y  out site 
selection. Specifically the behavior of the effluent from White Oak Creek 
has not been evaluated w i th  respect to mix ing or streaming. 



Mr.  Norris 
Page Three 
March 26, 1976 

I n  addition the quantity, nature, and behavior of the radionuclide inventory 
on the bed of the Cl inch has not been evaluated recently or satisfactorily. 

Page 7-2, last paragraph. We believe this paragraph can be reworded 
to say that the likelihood of core disruptive accidents and their associated 
radioactive releases are not well understood and the appl~cant  wishes 
to bui ld the CRBRP before they are understood. This suggests that 
the project should be delayed or moved to a remote site. I t  would be 
instructive i n  this regard for the NRC staff to estimate the likelihood 
of both the Brown's Ferry a d  the Enrico Fermi Breeder events and compare 
these probabilities wi th the numbers i n  Section 7 of this report. 

Page 9-5 last paragraph states that there appears to be no significant 
environmental benefits to be gained from locating the plant at either Phipps 
Bend o r  Murphy H i l l .  Both of these alternat~ve sites would be more 
easily monitored than the present site. I t  seems, therefore, that the 
environmental benefits exist and are obvious. 

DIVISION OF SOLID WASTE MANAGEMENT 

The waste generated by  the employees such as cafetefia and office waste 
are not covered in  the statement. Roane County does have a county- 
wide container collection system and agreement For handling this type 
waste. This type waste would be compactible but would not fall under 
the definit ion used i n  this statement. 

DIVISION OF WATER QUALITY CONTROL 

A review of the above referenced statement has been made and comments 
and concerns are as follows. 

Section 2 . 5 . 1  Surface Water: "Melton Hi l l  Dam would be regulated to 
meet the flow requirements of the CRBRP site". 

Remarks: What is  the impact on upstream reservoirs and water uses 
i f  TVA alters existing flow regulation! Does TVA plan to g ive equal 
consideration to municipal and industrial discharges to allow similar reduction 
i n  waste treatment cost? 

Section 3.3 Water Requirements: "Average Annual Water Use" 

Remarks: What are the maximum 24-hour uses and discharge figures 
at  maximum power! What is  the projected number of 24-hour days of 
continued maximum power? 
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Section 3 . 4 . 2  "Removal of debris f ron  the inlet pipe can b e  accomplished 
by  flow reversal ." 
Remarks: Further conclusions by  NRC staff indicate impingement of 
f ish w i l l  not be significant. I f  impingement is significant. w i l l  the applicant 
reimburse the State for loss of  f ish and what impact w i l l  the dead or 
distressed f ish (when flow reversal) have on classified uses? 

Section 3.5 "As low as r € s S ~ ~ b l y  a c h i e ~ b l e . ~  

Remarks: Is this consistent w i th  the goal and requirements of PL 92- 
500 (BAT) b y  1983? The Division is aware of the "so-calledn agreement. 
between NRC and €PA. I t  i s  aware of the fact that the courts have required 
EPA to address radioactive waste systems in the NPDES Permit. 

Fig. 3 . 1 5  Liquid Radioactive Waste System 

Remarks: What are the provisions for handling radioactive waste when 
f i l ter  or  evaporator malfunction. 

3 . 5 . 1 . 2  Low Activity System 

Remarks: Waste characteristics (chemical) not shown for l iqu id radioactive 
waste stream. Adequate biological a@ chemical treatment must be provided 
p r io r  to release into the final discharge pipe. 

3 . 5 . 1 . 3  " . . . bleed [tr i t ium) from the condensate and feedwater system" 

Remarks: Waste characteristics (chemical not shown). Dilution b y  r i ve r  
water is questionable treatment. 

Table 3 . 2  "Radwaste Dilution Flow" 

Remarks: The Division of Water Quality Control does not concur wi th 
NRC policy of  di lut ion i n  place of best treatment, nor is  this policy in 
conformance wi th PL 92-500 (BAT). The use of 2700 GPM reflects applicant's 
average flow based on wet bu lb  temp. and does not reflect minimum discharge 
conditions. 

Section 3 . 5 . 3  "Sodium Nitrate" on-Si te process. What is  the impact 
on water quali ty i f  on-site processing occurs? 

Section 3 . 5 . 3 . 1  "Staff concludes that the solid waste system i s  acceptable. " 
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Remarks: The Division cannot agree. Fai lure to define o r  identi fy "off- 
site" facilities for handling semi-liquid and solid radwaste places additional 
burden on the state and local governments without adequate planning 
information. 

Section 3 . 6  Chemical Effluents 

Remarks: lndivldual process wastewater character not shown I n  adequate 
detail to indicate difference between waste treatment and di lut ion of waste 
i n  the cooling tower blowdown. 

Table 3 . 5  Chemicals or chemical species expected to be i n  CRBRP discharge 

Rema rkS: 
A m n i a  Nitrogen What is  the source(s) of 6 ,900  I b s l y r . ?  
A m n l a  Nitrogen Question 0 . 5  MCIL i n  sanitary waste effluent? 
BOD What i s  the source of 43 ,000  I b s l y r  . ?  
BOD Questlon~values o f  2.1 MCIL  and 6 . 0  MGIL i n  Clinch River! 

BOD,NHj-N & Temp Has adequate model been developed to show that State's 
DO of 5  ~ G / L ' w i l l  not be violated as a resul t  of CRBRP 
discharge i n  combination w i th  other area discharges? 

COD Question projected value of 2 5 . 0  MGIL i n  sanitary waste? 
(C0D:BOD ratlo is not consistent.) 

Chloring Residual Question reported results based on use of orthotolidine 
Colometric? 

Nitrates What is  the source(s) of 6 6 . 0  MGIL i n  sanitary waste and 
28 ,000  I b s l y r .  i n  combined source? 

Suspended Solids Question the projected ratio of suspended solids BOD i n  
sanitary waste? 

Section 3 . 6  (cont.) "Oil and Crease below 15  MGIL" 

Remarks: On what assumption is  this concltlrion based? 

Fig.  3 . 1 7  Chemical Waste Treatment System 

Remarks: 
a .  Request projected wastewater inventory o r  characteristics for each 

process, including flow (GPD) and proposed treatment methods i n  
detail. 
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b. "Off-Site" - Request identification of Tennessee locations under consideration 
for treatment and/or disposal of l iqu id and solid waste generated. 

Section 3 . 6 . 7  (PCB) " . . . loss to the receiving stream" 

Remarks: Prevention of soil contamination must be p r o v ~ d e d  

Section 3 . 6 . 9  Storm Drainage 

Remarks: What Is the basis for sizing of catch basin? 

Sectlon 3 . 6 . 1 1  "Chemical Coolants" 

R-marks: Where off-site? 

Section 3 . 7 . 1  Sanitary Waste 

Remarks: Request adequate engineering data to evaluate proposed treatment, 
including: 

a.  Facilities designed and sized for peak flow and organic loading? 
b .  What procedure is to be used for flow spl i t t ing (equalization) between 

the two plants? 
c.  What type of on-site food service w i l l  be provided, i f  any? 
d .  Are showers available? 
e. Question real ist ic evaluation of obtaining 0 . 5  MCIL  NH3-N i n  f inal 

effluent. 
f .  Question COD: BOD: Suspended Solids rat io? 

g. Nitrate i n  Table 3 . 7  and 3 . 5  does not agree. 

Section 4 . 3  Impact on Water Use . . . "Applicant has not indicated the 
procedures to be used i n  disposing of 40 ,000  iM3 of material to be dredged 

,I 

Remarks: The Division of Water Quality Control is  requi red to prov ide 
certification of COE applicants. Section 4 . 4 . 2 .  Paragraph 2, implies 
(TWQCB 1973)  certification. Verif icat ion is  requested. 

Section 4 . 5  Impact on Community 

Further impact on the water, wastewater, and solid waste problems associated 
w i th  the local communities is needed. Environmental/economic consideration 
should be given to the needs of each location, including short-term and 
long-term effects. 
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Section 5 . 2 ,  Paragraph 3 " . . . nearest downstream use of the r i v e r  
for public water supplies at Lenoir City and Harriman. 10  and 11 miles 
away." 

Remarks: Tennessee Water Quality is not aware of named intake[s) on 
Clinch nor does i t  agree with statement. Correction is needed. ORGDP 
intake at CRM 14.4 is  a recognized public (domestic) water supply and 
i s  in the immediate influence of the discharge. The River at the point 
of discharge is  classified for domestic water use and the classified use 
cannot be altered. Adequate evaluation must consider protection of the 
Clinch River water at the point of discharge for domestic use i f  withdrawn 
at  that point. Due to reverse-flow conditions in the Clinch, the NRC 
cannot omit evaluation of CRBRP proposed intake i n  terms of effect on 
domestic use. Consideration must also be given to PL 92-523 [SDWA) 
exist ing and future requirements for public water supplies. 

Section 5 . 7 . 2 . 2  "The consumption of water by  man would not be a potentially 
significant pathway because there are no potable water intakes on the 
Clinch River downstream of the plant." 

Remarks: Has ORGDP Intake at CRM 14.4  been shut down? I f  not, does 
ORGDP produce a domestic water for employee use? Does the Clinch 
on occasion reverse flow? Does the CRBRP propose a domestic water 
supply? Further evaluation and response is  needed. 

SUMMARY AND CONCLUSIONS 

The statement repeatedly states that the applicant W A )  w i l l  provide 
water to meet requirements for any necessary purpose, including di lut ion 
of chemical and radwaste l iquid discharges to the Clinch River. I t  has 
not evaluated the impact(s) of the proposed action on upstream uses. 
The statement repeatedly states that CRBRP wi l l  use "off-site" locations 
for treatment and/or disposal of waste materials. I t  does not identify 
or evaluate the impact(s) relat ing to "off-site" disposal. 

The report concludes no significant problems- involving water use. [ T W  
assumes classified uses.) I t  does not state that degradation of exist ing 
water quality w i l l  not result, due to construction and operation of the 
CRBRP. 
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be adequately protected. 

Based on available information, TWQC can only assume that existing water 
quality be degraded b y  the discharge of concentrated organics, cumulative 
chemical waste [heavy metals], dissolved solids. and radioactive waste 
materials. TWQC must also assume that all. o r  par t  of the classified uses 
of the Clinch River w i l l  be restricted o r  prohibited in the area of the 
discharge. W Q C  must also assume that the applicant wi l l ,  or may, 
attempt to control the classified uses b y  restr ict ing o r  prohibit ing access 
through the discharge area. 

Thank you for the opportunity to comment on this project. 

Very t ru ly  yours, 

C .  3-(2.-C P 
C. Ron Culberson 
Programs Coordinator 
Bureau of Environmental Health Services 

The CRBRP wi l l  be a Federal facility; thus, blocking TWQC evaluation 
and review of proposed waste treatment plans. The Statement and the 
Environmental Report are insufficient i n  detail t~ assume that an adequate 
review has been made by  TWQC; therefore, no conclusion w i l l  be made 
by  TWQC as to whether or not water quality in  the Clinch River w i l l  
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Subject: A-95 Notification: Clinch River Breeder Reactor Plant, 
Draft Environmental Statement, Roane 
County 

Dear Mr. But1 er: 

The construction of the Clinch River Breeder Reactor Plant 
itself should not conflict with any existing or future highway 
improvements. An indepth analysis of traffic congestio~~ and 
patterns has not been done for the proposed plant; however, it is 
known that construction traffic will cause congestion on State 
Route 58 in the vicinity of the plant. We feel that a definite 
cbmnitment should be made on the part of the developer to assume 
responsibility for making needed improvement to this route which 
is a direct result of the construction traffic. 

Our Design Division has previously met with representatives 
of ERDA to discuss possible improvements on State koute 58 and other 
access roads in the area. 

If I can be of further assistance, please do not hesitate to 
call on me. 

Sincere1 y, 

P E. R. Terrell 
Director. 
Bureau of Transportation 
Planning and Programing 

Mr. Stephen H. Norr is  
Grant Review Coordinator 
Off ice  of Urban and Federal  A f f a i r s  
S u i t e  108 
Parkway Towers Building 
Nashvi l le ,  Tennessee 37219 

Re: NRC - DEIS - Clinch River Breeder Reactor P l an t  

Dear Mr. Norris:  

We have reviewed t h e  Nuclear Regulatory Commission's (NRc's) DEIS f o r  t he  
Clinch River Breeder Reactor P l an t  (CRBRP) t o  be located near  Oak Ridge i n  
Roane County. 

The Energy Research & Development Administration (ERDA) has  t h e  l ead  r o l e  f o r  
t echn ica l  supervis ion and adminis t ra t ion of t h e  des ign and const ruct ion o f  
t he  nuclear  steam supply system and TVA has  t h e  r e s p o a s i b i l i t y  f o r  operat ion 
and maintenance (page 1-11. This DEIS provides  NRC's evaluat ion of t h e  ade- 
quacy of t h e  app l i can t s '  p lans ,  a s  submitted in :  t h e  Environmental Reports,  
Chapter 2 of t h e  PSAR (Preliminary Sa fe ty  Analysis Report). Proposed FGIS 
(WMH-1535) and ERDA1s FEIS on the  LHBR (Liquid Metal Breeder Reactor) Program. 

We agree  with NRC's following analyses  of f i s h  and w i l d l i f e  impacts: 

1. Since impingement l o s ses  ace es t imated t o  be 0.5% o f  t h e  suscep t ib l e  
f i s h  pass ing the  perforated p ipe  in takes .  impingement would not be a 
problem a t  t he  CRBRP (page 5-21. 

2. Since  entrainment would cause an  average l o s s  of 0.46% and a maxiaum 
l o s s  of 2.2% of en t r a inab le  organisms (phytoplankton. zooplankton, 
d r i f t  i nve r t eb ra t e s ,  and ichthyoplankton), l o s ses  would be small due 
t o  t h i s  source (page 5-41. 

3. Since the  g rea t e s t  su r f ace  water i nc reases  w i l l  be 4.8'~. i n  t he  winter 
and 1.3'~. i n  t h e  summer, t h e  thermal impact on t h e  aqua t i c  environment 
would be minimal (page6 5-5 through 5-1 1). 

BUREAU OF AREA MASS TRANSIT * BUREAU OF INOUSTRIAL MARINE & WATERCRAFT TRANSPORTATION 
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March 19, 1976 
?Ir. Washington Butler, J r .  
Director of IJrban and Federal Affairs  
Office of Urban and Federal Affairs  
Su i te  InA, Parkway Towers Building 
Nashville, Tennessee 37219 

Subject: A-95 Notification: Clinch River Breeder Keactor Plant ,  
Draft Environmental Statement, Roane 
County 

Dear Mr. Butler: 

The construction of the Clinch River Breeder Reactor Plant 
i t s e l f  should not conf l i c t  with any exis t ing or  future highway 
improvements. An indepth analysis  of t r a f f i c  congestiot~ and 
pat terns has not been done fo r  the  proposed plant ;  however. i t  i s  
known t h a t  construction t r a f f i c  wil l  cause congestion on State  
Route 58 i n  the v ic in i ty  of the plant. We feel  t h a t  a de f in i t e  

-cbnmitment should be made on the  part  of the developer t o  assume 
responsibi l i ty  f o r  making needed improvement t o  t h i s  route which 
is a d i r e c t  r e s u l t  of the construction t r a f f i c .  

Our Design Division has previously met w i t h  representatives 
of EWA t o  discuss possible improvements on S ta te  koute 58 and other 
access roads in the area. 

I f  I can be of fur ther  assis tance,  please do not hes i t a te  t o  
c a l l  on me. 

Bureau OF Transportation 
Planning and Programing 

Mr. Stephen H. Norris 
Grant Review Coordinator 
Office of Urban and Federal Affairs  
Sui te  108 
Parkway Towers Building 
Nashville, Tennessee 37219 

Re: NRC - DEIS - Clinch River Breeder Reactor Plant  

Dear M r .  Norris: 

We have reviewed the Nuclear Regulatory Commission's (NRC's) DEIS fo r  the 
Clinch River Breeder Reactor Plant  (CRBRP) to  be located near Oak Ridge i n  
Roane County. 

The Er~ergr Research & Development Administration (ERDA) has the lead ro le  f o r  
technical  supervision and administration of the design and construction of 
the nuclear steam supply system and TVA has the respons ib i l i ty  f o r  operation 
and maintenance (page 1-11. This DEIS provides NRC's evaluation of the nde- 
quacy of the  appl icants '  plans, a s  submitted in: the Environmental Reports, 
Chapter 2 of the PSAR (Preliminary Safety Analysis Report),  Proposed FEIS 
(WASH-1535) and ERDA's FEIS on the LHBR (Liquid Metal Breeder Reactor) Program. 

We agree with NRC's following analyses of f i s h  and wi ld l i fe  impacts: 

1. Since impingement losses  ar.e estimated t o  be 0.5% of the susceptible 
f i s h  passing the perforated pipe intakes, impingement would not be a 
problem a t  the CRBRP (page 5-21. 

2. Since en t ra iment  would cause an average 1056 of 0.46% and a maximum 
loss  of 2.2% of entrainable organisms (phytoplankton, zooplankton. 
d r i f t  invertebrates. and ichthyoplankton). losses  would be small due 
t o  t h i s  source (page 5-41. 

3. Since the  greatest  surface water increases w i l l  be 4.8'~. i n  the winter 
and l.j°F. i n  the summer, the thermal impact on the aquatic environment 
would be minimal (pages 5-5 through 5-11). 

' BUREAU OF AREA MASS TRANSIT B U R E A U  OF INDUSTRIAL M A R I N E  & WATERCRAFT TRANSPORTATION 
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Thirty f i s h  species  t h a t  were col lected i n  the Clinch ~ i v e r  near t h e  s i t e  ere  M O M .  o c  N O R R I .  D A Y .  B U L L  R U N  m r c r u  r r r m r  A N D  D A U  R I D - a  
l i s t e d  (page 2-61). Not l i s t e d  a re  17 "minnows" tha t  a re  yet  to  be ident if ied.  
We recommend iden t i f i ca t ion  and l i s t i n g  of these species i n  the FEIS. ALSERT m. SLU~HER 

S O U N T I  ADYINlSTlATOl 

Annual radiat ion exposure t o  people l iv ing  and working i n  the .ares  and eat ing 
f i s h ,  beef, and milk exposed t o  plant  e f f luen t s  is ci ted a t  l e s s  than two per- March 16, 1976 
cent of the natural  background exposure. This is rated a s  no radiological  
impact (page 5-21). No acceptable l i m i t s  have been established fo r  species  
other  than man, but safe  limits f o r  people a re  rated a s  conservative f o r  other  Mr. Roger Boyd, Director  .. 
species (page 5-16). We do not object t o  t h i s  analysis  f o r  normal opesrations. 

Office of Nuelear Reactor  Regulation 
U. S. Nuclear Regulatory Commismion 

NRC reports ,  "our preliminary conclusion is t h a t  the accident r i s k s  can be made 
Washington, D. C. 20555 acceptably low through a combination of methods" (page 7-10). Since aome of 

the radiological  mater ials  have extremely long half-lives, the impact of an '+ ..; ~ , ; .' 
accident could be f o r  several  hundred years f o r  both man, f i s h  and wildl i fe .  Dear  Mr. Boyd: 
Our Agency claims no expert ise  i n  the f i e l d  of radiation. However, we question 
the adv i sab i l i ty  of commitment to a project  with t h i s  inherent danger u n t i l  Th i s  l e t t e r  ir in re rponre  to the requer t  f o r  comments  by Anderron C-ty on 
greater  assurance then "preliminary" can be provided f o r  the  future safety of the Draft Environmental Statement, (NUREG-0024) p repared  by the U. S. , 

the affected resources. Nuclear  Renulatorv Commiseion on the conrtruction and operation of the 

Thank you f o r  t h i s  opportunity f o r  comment. 

,,yp5;:fi:zy~' 
arvey8- ray, x cutive Director 

./  enn nee see Wildlife Resources Agency 

cc: Mr. Hudson Nichols 
Mr. Reid Tstum 
Mr. Harold Huret 

Clinch ~ i v e i  ~ r e e d e r  Reactor  Plant  .(CRBRP). 

We a r e  very pleased t o  s e e  in the repor t  a recognition that  the cost. to  the 
local  government8 a r e  likely to  exceed the economic benefits in  the case  of a 
tax exempt facility. The point i s  well made  and detailed e r t imates  on the 
part icular  socioeconomics effect of the CRBRP do rhow the need fo r  in-lieu- 
of-tax payments t o  local  governments beyond the as r i s t ance  alloted to  rchool 
aystems by Public Law 874. 

I t  i e  gratifing t o  read  that the staff of the commirr ion i s  of the opinion tha t  a 
study ehould be made to determine the magnitude of the in - l i eu-of - tu  payments 
that should be made and to whom they rhould be paid. However, the re  i r  a 
genera l  dimclaimer that the participants have no authority to  make such payments. 
Th i s  s e e m s  t o  be in contradiction to  the established pract ice of the T.V.A., and 
the fact that  pr ivate  Utilities a r e  involved. In addition, a r to ry  in the Oak Ridger  
of Apri l  9th, 1974, indicated that the Pro jec t  Management Corporation (PMC) 
i s  in the legal  position t o  pay taxes if the PUC board makes  the determinat ion 
that taxes should be paid. Consequently, the Environmental Statement rhould 
contain a d i s c u s i o n  of the authority of the (PMC) t o  make such payments  and a 
recommendation should be e c l u d e d  that th i s  payment be made a requirement  f o r  
licensing since the evaluation of the socioeconomic impacts of the CRBRP indicates 
an inc reased  t ax  burden to  the local  governments. 

We have reviewed the excellent and detailed comments  by the City of Oak Ridge 
that were  developed by a sub-committee of the City'. Environmental Quality 
Advisory Board. Th i r  s u b - c o h i t t e e  was  composed of a group of prominent 
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local citizens with a wide range of expertise in these matters. We a r e  in agree- R O A N C  C O U N T Y  

ment with their  conclusions that the draft Environmental Statement, in general, OFFICE O F  THE COUNTY JUDGE 

adequately discusses the risk to the terrestial  and aquatic environmentn and to KINGSTON. TCNNCSSCE 3 7 7 0 3  

the local populace attendant with the construction and routine operation of the 
CRBRP. We also agree with their conclusion that there a r e  seve.r.1 deficiencies ~.WALLACEDREI*ER,JLM;E 

in the a r ea  of socioeconomic impacts, particularly the previously discussed Mrs. Betty Till.Sec..ru/ 
Phon* 376dUl Er1.160 

in-lieu-of-tax paymento. March 29, 1976 

The. comments of the City of Oak Ridge also included 37 specific itemn in the 
Environmental Statement that appear to  be in e r r o r  or needing clarification, 
but a r e  generally of small  significance in the overall assersment. We have 
noted an additional minor deficiency in regards to the radiological impact on 
man and organisms. Theae evaluations a r e  baaed on so called pathway models. 
The reference to a standard model i s  given a s  ICRP. 1959, which stands for  the 
international commission on Radiological Protection bulletin issued in 1959. 
This reference does not contain any pathway models; it merely gives recommen- 
dations on permissable doaes. There are  a number of pathway models that h a w  
been used in these evaluations. One i s  the model incorporated in the HERMES 
cornputor code developed by the Pacific Northwest Laboratory. Probably this 
model o r  similar one was used. The reference should be clarified. 

We thank you for requesting our comments on the Environmental Statement. We 
fell sure  that the noted deficiencies can be resolved to the satisfaction of a l l  
parties. 

Very truly yours, 

a.8 Albert B. u Slusher 

Anderson 

ABS/jp 

County Administrator 

TOW WARD. DhelM Of 
Furch.dq & Accounting 
Phow 3766541 E ~ L  144 

DIRECTOR 
U . S .  Luclear  Regulacory Commission 
Off i c e ,  o f  Nuclear Reactor Regula t ion  
Washington, D.C. 

RE: Comment on D r a f t  Environmental  Statement 
r e l a t e d  t o  c o n s t r u c t i o n  of t h e  C l inch  River  
Breeder Reactor  P l a n t  publ ished February 
1976. Docket No. 50-537 

Dear S i r :  

Roane County, Tennessee,  h e r e i n a f t e r  r e f e r r e d  t o  a s  "Roane", 
s u b s c r i b e s  t o  s t a f f  conclus ions  i n  8.4 t h a t  a p p l i c a n t s '  d i s -  
cus s ions  of t h e  need f o r  t h e  CRBRP a r e  c o n s i s t e n t  w i th  e x i s t -  
i ng  and p r i o r  de termrnat ions  by ERDA (AEC) a r i s i n g  from t h e  
NEPA review o f  t h e  LSIFBR Program. Roane a g r e e s  t h a t  b e n e f i t s  
de r ived  from t h e  program would be  of major n a t i o n a l  s i g n i f i -  
cance.  Roane ag rees  t h a c  t h e  Cl inch River  LLIFBR, a s  a key 
element i n  t h e  program, can p rov ide  a b e n e f i t  s i g n i f i c a n t l y  
g r e a t e r  on a n a t i o n a l  l e v e l  t han  t h a t  which might be  a t t r i b u t -  
e d  t o  t h e  gene ra t ion  of e l e c t r i c i t y  i n  a g e n e r a t i n g  s t a t i o n  o f  
its s i z e .  

Roane should  not  be  expected  t o  s u b s i d i z e  t o  any e x t e n t  from 
e x i s t i n g  l o c a l  c i t i z e n  r e sou rces  t h a t  i nc reased  c o s t  of l o c a l  
governmental a c t i v i t i e s  a t t r i b u t a b l e  t o  t h e  impact of CRBRP on 
s a i d  a c t i v i t i e s .  Local j u r i s d i c t i o n s  shou ld  be  a b l e  t o  a t  l e a s t  
"break even" o n  such a p r o j e c t .  P r i v a t e  s e c t o r  p r o j e c t s ,  even 
those  exper imenta l  and/or developmental i n  n a t u r e ,  a r e  expected  
t o  do much more than "break even" f o r  t h e  l o c a l  j u r i s d i c t i o n s  i n  
which chey l o c a t e  and impacc, i . e . ,  by paying t a x e s  t o  suppor t  
needs o f  t h e i r  employees a s  we l l  a s  t h o s e  who work a t  p l a n t s  i n  
ne ighbor ing j u r i s d i c t i o n s .  Local governments a r e  expected  by 
t h e i r  c i t i z e n s  t o  f u l f i l l  common needs t h a t  cannot be  phys i ca l ly  
o r  economically f u l f i l l e d  on an i n d i v i d u a l  b a s i s .  Roane accep t s  
t h a t  r e s p o n s i b i l i t y .  

Roane r e s p e c t f u l l y  submits  t h a t  t h e r e  shou ld  be  r equ i r ed  by NRC 
of t h e  a p p l i c a n t s  two cond i t i ons  f o r  g r a n t i n g  t h e  cons t ruc t ion  



l i c r x s e ;  c t a t  ( 1 )  increased coszs of l o c a l  governmental a c t i v i t i e s  
azt r i3ucnble  t o  CRaPS inpact  be qusnzif ied by t h e  app l i can t s  t o  t h e  
szzis'actfon of che a f f e c t e d  j u r i s d i c t i o n s  and, ( 2 )  t h a t  s p e c i f i c  
and equ i t ab le  provis ions  be developed by the  app l i can t s  t o - t h e  s a t -  
i s f a c t i o n  of :he afzecced l u r i s d i c t i o n s  t h a t  Davments i n  l i e u  of . - . - 
cases rill be cadc i n  sxff.cient moun t s  t o  assure  t h e  "brealc even" 
CO-  ion. '" - T i e r e  shoulc: be f u r t k e r  s p e c i f i c  recogni t ion (with m i t -  
i ga t ion  the re fo r  suppl ied by app l i can t s )  t h a t  t h e  s i t u s  loca l  j u r i s -  
d icciona ( i - e . ,  Anderson and Roane and t h e  c i t i e s  of. each) w i l l  be 
a f f e c t e d  by she g r o j e c t  i n  a  nanner pecul iar  t o  those  j u r i s d i c t i o n s  
d i f f e r e n t  f ro= a l l  o the r  surrounding "area ju r i sd ic t ions" ,  and i n  a  
manner g r e a t e r  than those  "area ju r i sd ic t ions" .  

cds> l i ance  a i c h  t h e  f i r s t  cocdi t ion would requ i re  a  mutually agree- 
a b l e  p lan  of  s o n i t o r i n g  s o  t h a t  payments under the  proposed commit- 
meni could be reduced o r  increxsed from year t o  year depending o n -  
the l e v e l  of 3ayzents f r o n  o the r s  a p p l i c a b l e ' t o  t h e  same impacts, 
such 2s P.L. 574 nioney. I t  should be noted t h a t  P.L. 874 payments 
a r e  not ffiade i n  f u l l  s a t i s f a c t i o n  of ent i t lements .  Class  B P.L.874 
payzents have a l s o  been t h e  sub jec t  of many e f f o r t s  of f e d e r a l  bud- 
ge: d e l e t i o n .  an exmple  of need f o r  r equ i r ing  mi t iga t ion  accord- 
i ag  r o  coni tored impact is d i s t r i b u t i o n  of school chi ldren in  t h e  
pub l i c  sch lo l  system. I t  is general ly  t r u e  tha t  construct ion workers 
a r e  of child-bearing age. I t  is f u r t h e r  an t i c ipa ted  by app l i can t s  
c h i t  "tesporary" res idences  of construct ion tvorkers w i l l  be mainly 
m ' o i l c  hoaes loca ted  i n  s i t e s  along Highway 70 and a l t e r n a t e  Righvray 
SS, f ron  one end of Roane t o  another.  Roane submits t h a t ,  assuming 
best  e f f o r t s  a r e  made by Roane and app l i can t s ,  it sill be impossible 
fo r  e i t 3 e r  apa l i can t s  o r  Roane t o  accurate ly  p red ic t  t h e  number of 
" ~ e i ' s c h o o l  s t s d e n t s ,  t h e  exact schools t o  be attended by those  s tu -  
deccs asd zke exact grade-level d i s t r i b u t i o n s  of those s tudents .  
School studencs do not r e g i s t e r  i a  s p e c i f i c  schools i n  exact mul t ip les  
of i h i r z y  i n  s a e c i f i e d  p red ic tab le  grade l e v e l s .  Lack of ava i l ab le  
g r ~ d r d  space a t  some schools  excludes the  locat ion- thereon of moveable 
o r  t en jo ra ry  c lassroocs .  Some school s i t e s  do have such ava i l ab le  
sgzce. Gnly an ac tua l  experiencp f a c t o r ,  amendable on an annual b a s i s  
bdring p ro jec t  l i f e ,  can a i d  i n  accurate ly  determining l o c a l  increased 
c o s i s .  .Coz?liaoce with t h e  second condition should not depend s o l e l y  
-on z'ce "ex:ess caaaci ty"  of schqols and o the r  a f l e c t e d  governmental 
a c ~ i \ - i - , i e s ,  '-us should a l s o  take i n t o  account t h e  number of workers 
\vP-o s e c c l e  in  Roane and i n  t h e  c i t i e s  of Roane. I n  s h o r t ,  s a t i s f a c t o r y  
cooalionce by a p a l i c a n t s  with condition one should a id  i n  u l t ima te  com- 
pl iaxco wizh condi t ion txo because enough v i l l  be known to  devise  an 
e==ec- -I -1ve . ~ o n i c o r i n g  plan. 

-& l..e r'oregolc,; comnents a r e  somewhat general i n  nature .  The r e m i n d e r  
o f  ?:-.is cocx.ene dea l s  w i t h  a  few s p e c i f i c  areas  of t h e  DES t h a t  should 
be cozsicered by app l i can t s  i n  f u l f i l l i n g  the  two above requested con- 
d i t i o n s .  

1. ?.oane is concerned 2bour l o s s  ofi tire (money) t o  its c i t i z e n s  
<ran rlex t r a f f i c  t ie-uns and tvouad l i k e  t o  see  more d e f i n i t e  
n i t i z a c i o n  plans  a s  well a s  more p rec i se  assessments. 

( a )  What a r e  t b e  cu r ren t  t r a f f i c  c a p a c i t i e s  on t h e  crave1 
rou tes  leading co t h e  CRBRP s i t e  ( s e e  Fig. 2.2). and 
what is cur ren t  road use  i n  veh ic le s  per  hour dur ing 
hours of rush t r a f f l c ?  

(b)  What a r e  t h e  expecred t r a f f i c  i n c r e a s e s  and t i m e s  of 
day of increased t r a f f i c  flow dur ing cons t ruc t ion  of 
CRBRP? 

(c )  R'hat co-ordinated a c t i v i t i e s  w i l l  be taken by a p p l i c a n t s  
t o  a s su re  t h e  much discussed s t agger ing  of  work s h i f t s  
during cons t ruc t ion  of CRBRP? 

(d)   hat a l t e r n a t i v e  ac t ions .  i n  add i t ion  t o  s taggered s h i f t s ,  
can be taken t o  prevent o r  l e s sen  t r a f f i c  impacts during 
CRBRP cons t ruc t ion?  R'ho would be r e spons ib le  f o r  imple- 
menting each a l t e r n a t i v e ?  

(e )  Nhar: f u t u r e  p lans  have been made by ERDA,' t h e  count ies .  
t h e  c i t i e s ,  a n d t h e  S t a t e  f o r  a r e a  roads? W i l l  any Of, 
these  plans  need t o  be implemented t o  m i n i m i z e t r a f f i e .  
impacts from CRBRP construct ion? Who w i I J  implement 
them? Who w i l l  bear  zhe cos t s?  

2. Rome is concerned t h a t  substandnrd hea l th  cond i t ions  could 
occur i n  "temporary" housing f o r  cons t ruc t ion  workers. &S 
i n  s e c t i o n  5 .2  s t a t e s  t h a t  s a n i t a r y  sewage d i scha rges  would 
meet a l l  app l i cab le  s t andards  and would have no s i g n i f i c  
e f f e c t  on t h e  q u a l i t y  of water  in  the  Cl inch River. R o a r  
assumes t h i s  statement is r e l a t e d  t o  san i t a ry , sewage  d i s -  
charges  from f a c i l i t i e s  a t  t h e  plnnt  s i t e .  Ronne is concern- 
ed about s a n i t a r y  sewage discharges  from temporary housing 
f o r  workers loca ted  o f f  t h e  p l a n t  s i t e .  The a n t i c i p a t e d  mobile 
hone. locat ions  f'rbrn 8ne end of Roane t o  a n o t e r  a r e  i n  aa area  
where sewer l i n e s  and/or treatment p l a n t s  a r e  e i t h 6 r  l i m i t e d  
o r  non-existent.  Fur the r ,  many of t h e s e  same a r e a s c a n n o t  ac- 
cept  cu r ren t  p r i v a t e  sewage d i scha rges ,  because of  s o i l  con- 
s i s t e n c y ,  e s p e c i a l l y  i n  t h e  Midtown a r e a  of Roane. I f  publi'c 

-SS?tur-e#fopts and p r i v a t e  developments t h a t  may a r i s e  cannot 
provide f a c i l i t i e s  f o r  prevent ing raw sewage running o u t  on t h e  
ground i n  temporary housing a reas ,  t h e  a p p l i c a n t s s h o u l d  render  
s p e c i f i c .  a s s i s t ance .  Applicants '  commitments i n  4.6.1. should 

' b e  expanded t o  m i t i g a t e  t h i s  concern. D y l l i s , ,  B l a i r  Road. and 
Ol ive r  Springs a r e a s  w i l l  a l s o  be impacted by s t u d e n t s ,  t r a f f i c .  
teaporary housing, e t c .  Applicants have n e i t h e r  i d e n t i f i e d ,  
quan t i f i ed  o r  even mentioned impacts on t h o s e  are- i n  r e p o r t s  
t o  da te .  

3. Roane is concerned about app l i can t s '  comi tmen t  number 7 i n  
4.6.1. t o  t h e  e f f e c t  t h a t  garbage from p lan t  a n d t r a n s m i s s i o n  
l i n e  construct ion would not  be  burned, but w o r n  be ,discarded 
by a  l i censed  con t rac to r  i n  r egu la ted  d i sposa l  f a c i l i t i e s .  



(2) Xho o r  what :r-ould be t h e  l i c e n s e d  c o n t r a c t o r ?  

(b) T h a t  are l i c e n s i n g  r e q u i r e m e n t s  f o r  t h e  c o n t r a c t o r s  
and & a t  e n t i y y  i s s c e s  t h e  l i c e n s e ?  

( c )  Yost i n p o r i a n t l y  !?hat " r e g u l a t e d  d i s p o s a l  f a c i l i t i e s  
s o u l d  b e  used:  The Anderson County S a n i t a r y  L a n d f i l l ?  
Tee-Roane County S a n i t a r y  L a n d f i l l ?  How much garbage  
acd  what t p s e  would be g e n e r a t e d  st p l a n t  s i t e ?  Wha; 
t y p e  w a s t e  would b e  g e n e r a t e d  4rom t r a n s m i s s i o n  l i n e  
c o n s : r u c t i o ~ ?  Stumps? 

(d) . I f  l o c a l  j u r i s d i c t i o n  " r e g u l a t e d  d i s p o s a l  f a c i l i t i e s "  . .  

a r e  e x ~ e c t e d  t o  b e  u t i l i z e d ,  what e f f e c t  would t h e r e  
be on t h e  c u r r e n r  e s t i m a t e d  u s e f u l  1 i f e . o f  t h e  l a n d -  
f i l l  s i t e  and e q u i p a e r t  used t h e r e o n ?  Who s o u l d  b e a r  
the c o s i  o f  an e a r l i e r  t h a n  e x p e c t e d  r e q u i r e n e ~ t  f o r  
l o c a t i n g ,  gurchasi=.g and d e v e l o p i n g  a  new l a n d f i l l ?  
Equiplr.ent rep lacement?  

Bozne is P ~ r t h e r  concerned  abouz t h e  impact  o f  i n c r e a s e d  s o l i d . w a s t ,  
g s n e r z y s d  by b o t h  temporary c o n s t ~ c t i o n  workers  and t h e i r  f u n i l i e : .  
azC 2s.r "perrmnent" s e t i l e r s  o f f  t h e  p r o j e c t  s i t e .  How mar.y new 
10-1 g o c e r m e n t  employees ~ v i l l  b e n e e d e d  t o  p i c k  up t h e  a d d i i i o n a . .  
s o l i d  was te?  How ucny p i e c e s  o f  new c o l l e c t i o n  and pick-up-equip- 
msns r v i i l  b e  needed? ?;hat f u r t h e r  e f f e c t  w i l l  r h o s e  i f i c r e a s e s  i n  
s o l i d  w a s t e  have on t h e  c u r r e n t  u s e f u l  l i f e  f o r  t h e  l a n d f i l l  s i t e s  
a:& e q u i p z e n t  u s e d  t h e r e o n ?  

??=at w i l l  b e  t h e  i n c r e z s e  i n  l o c a l  j u r i s d i c t i o n  c o s t  from a l l  o f  
t h e  kbove i n  t h i s  a r e a  o f  c o x e r n ?  Who w i l l  b e a r  t h e  c o s t ?  

. . 
4. ., I ~ z c t s  on  l a r d  x s e  2; ?Ian? s i t e  a r e  d i s c u s s e d  i n  4.2. 
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: ; a ~  s=zff s15Pesz be ;a ,------ -;,;,ate d e l e t e r i o u s  o r  b l i g t t -  
i n 2  e f f e c t s  t h a t  t e c q o r a r y  hous ing  rcay h a r e  on  o u r  c o u r . c ~ ~ -  ' 

s i ce?  

5- Roane s u b z i t s  t h a t  it is r e a s o n a b l e '  t o  conc lude  t h a t  a  f i l l -  
tine q u a l i f i e d  and exper ienced  p l a n n e r  a n d / o r  c o - o r d i n a t o r  
s h o u l d  b e  ercployed by Roane t o  c o n s i d e r  i n m e d i a t e  q u e s t i o n s  
of  l o c a l  r e s o u r c e  impact  and a l l  o t h e r  long-range q u e s t i o n s  
r a i s e d  by r h i s  Oocucent and DES. What l o c a l  c o s t  Could b e  
e x ~ e c t e d  f o r  s a c h  a c  e f f o r t ?  Who would pap t h i s  c o s t  on a n  
i r a e d i r t e  b a s i s  s o  t h a t  l o c a l  e f f o r t s  o f  m i t i g a t i o n  can b l  
t a k e n  i n  c o - o r d i n a t i o n  w i t h  a p p l i c a n t s '  f u l f i l l i n g  t h e  two 
r e q u e s t e d  c o r d i t i o n s ?  Could it n o t  b e  r e a s o n a b l y  conc luded  
t h a t  s u c h  a  l o c a l  esployrnent o f  a  p l a n n e r  is a  justifiable 
a ~ d  r e a s o n a b i e  c o s t  o f  t h e  p r o j e c t  i t s e l f ?  To d a t e ,  Roane 
h a s  been handed s e v e r a l  documents a n d / o r  s t u d i e s  upon which 

it h a s  been l i t t l e  p r n c t i c e d  by a p p l i c a n t s  t o  Cane. F u r t h e r ,  
t h e  c o n n e c t s  a r e  r e q c e s t e t  from a  l o c a l  governmental  s t a f f  
a l r e a d y  p r e s s e d  f o r  t i l e  2nd r e s o u r c e  a v a i l a b i l i t y .  When 
l o c a l  c o r z e n t s  a r e  p r e s 2 r e d  and  d i s t r i b u t e d  it h a s  a p p e n r e d  
t o  Roane t h a t  a p p i i c z n r s '  r e s p o n s e  is t o  u n d e r t a k e  s t i l l  
f u r t h e r  c o s t l y  s t u d i e s / r e p o r t s  th rough s u b - c o n t r z c t o r s  work- 
i n g  i n  i s o l a t i o n  from l o c ~ i  s t a f f  f o r  t h e  l o c a l  s t a f f  t o  a g a i n  
coirment upon. Snch a  s e e z i n g l y  e n d l e s s  c y c l e  a p p e a r s  t o  Roane 
t o  b e  b o t h  n e e d l e s s l y  cos:Ly t o  a p p l i c a n t s  and  counterproduc-  
t i v e  t o  b o r h  a p p l i c a n t s  2r.d Roane i n  t e r m s  o f  ca lming  Roane ' s  
c o n c e r n s  o v e r  p o s s i b l e  i r g a c t s  o f  CRBRP and r e a c h i n g  a n  a c c o r d  
o f  what s t e p s  s h o u l d  b e  ;-ken by a p p l i c a n t s  a n d R o a n e  t o  m i t i -  
g a t e  t h e  u n d e n i a b l e  i m p a c ~  upon Roane and its c i t i e s  o f  CRBRP. 
See s e c t i o n  4 . 5 . 1 .  f o r  iES v e r i f i c a t i o n  a f  t h a t  impact .  

Roane r e s p e c t f u l l y  s u b m i t s  t h z t  a p g l i c a n t s '  commitments s h o u l d  b e  
cs?andec  t o , p r o v i d e  an  i m c e c i a t e  and r e a s o n a b l e  money g r a n t  t o  Roane 
f o r  em2loymenc by Roece o f  a 3 l a c n e r  a n d / o r  c o - o r d i n a t o r  t o  d e v e l o p  
a  more comple te  l o c a l  a s s e s s r e n t  o f  CREW impact  and t o  p r o v i d e  more 
adequaze  l o c a l  p l a n n i n g  and c o - o r d i n a t i n g  a b i l i t y  w i t h  r e s p e c t  t o  
m i t i g a t i n g  t h a t  impac t ;  saic: :rant t o  be a  r e a s o n a b l e  and j u s x i f i -  
a b l e  p r o j e c r  c o s t ,  mutuni ly  b e n e f i c i a l  t o  Roane and a p p l i c a n t s  i n  
t e r m s  o f  b o ~ h  t i m e  and mor.ey. 

6. Roane h a s  mixed r e s p o r s e  i n  i ts  f u r t h e r  comment t o  4.5.1. on 
s o c i a l  i n p z c t .  The DES c l e a r l y  s t a t e s  t h a t  t h e  c o m n u n i t i e s  
o f  H a r r i n a n  and Kingszon,  w i t h  no f i r m  z o n i n g  r e g u l a t i o n s  and  
v:ith p u b l i c  s e r v i c e s  o f  modest s i z e ,  a r e  no t  p r e p a r e d  t o  h a n d l e  
a  l a r g e  i n f l u x  o f  p e o p l e .  The DES c l e a r l y  s t a t e s  t h a t  Roane 
is p a r t i c u l a r l y  v u l n e r & b l e  t o  u n r e g u l a t e d  growth  which c o u l d  
s t r a i n  s c h o o l s  and o t h e r  community s e r v i c e s ,  a l r e a d y  s t r e t c h e d  
t o  t h e  l i m i t .  Rozne is p l e a s e d  t o  s e e  s u c h  a  c l e a r l y  s t a t e d  
r e c o g n i t i o n  o f  its c u r r e n t  s i t u a t i o n .  Roane ' s  c o n c e r n  i s ,  how- 
e v e r ,  t h a t  t h e  DES d o e s  n o t  a d e q u a t e l y  a s s e s s  impact  on l o c a l  
s c h o o l s  and n i t i g z t i n g  s t e p s  t h a t  s h o u l d  b e  r e q u i r e d  o f  a p p l i -  
c a n t s  t o  e n a b l e  Ronne r o  h a n d l e  t h e  overcrowding  i n  s c h o o l s  t h a t  
w i l l  r e s u l t  from CRBTS i n g a c t  . The DES s t a t e s  "any a d d i t i o n a l  
s t u d e n t s  ';auld r e s u l t  i n  overcrowding".  How many a d d i t i o n a l  
s t u d e n t s  w i l l  t h e r e  be? The DES t a k e s  a s  a  b a s i c  assumpt ion  
t h e  p r e s e n c e  of  a  l o c z l  l a b o r  m a r k e t ,  e s p e c i a l l y  i n  Gncs Cocnty ,  
t h a t  i!:ould seem t o  d i c i n i s h  e s t i m a t e s  of  impor tad  l a b o r  numbers 
o r  "movers" t o  Roar.?. ?.ozne h a s  s u b s t a n t i a l  2nd j u s t i f i a b l e  
r e a s o n  t o  b e l i e v e  t h a t  t h e  above assumpt ion  is  t o t a l l y  i n c o r r e c t  
A p r e c i s e  s u r r e y  o f  l z b o r  u n i o n s  i n  Knox County s h o u l d  b e  made 
t o  c l e a r l y  q u a n t i f y  t h e  p r e s e n c e  o r  absence  o f  a  l o c a l  l a b o r  
c a r k e t  o f  t h e  s k i l l s  r e q u i r e d  by t h e  p r o j e c t ,  w i t h  t h e  FES t o  
c l e a r l y  s e t  o u t  r e s u l t s  o f  t h a t  s u r v e y  and c l e a r l y  make neces-  
a r y  ad jus tments .  i n  t h e  f o r e g o i n g  assumpt ion .  Tha t  a s s ' m p t i o n  



52s a  d i r e c r  Secri: lg on s c h c o l  pogulatio;: i : lcreasa.  
2cnlis : ic  considi-:2:io;:s ;f si td groxi f i i tp ,  t n x  1-L:G 

c s z ~ r r i s o z s ,  c-5 zvz i ' l cb lz  hous iag  p n c  l a n d  inCLcsze 
.'.o=;'.a 3% r h o  s i z e  :or i i r i n g  q u a r r e r s  o f  vo'rlcers i;? 
y~q:;Iars  f~:- beyond cur:e;i.i es r ;naras .  P.V.A. e::nerl- 
e 2 c e  f i r c = e s  c e  r.it aspr ;pr iz ta  o r  a ? g l i c z b l e  r o  b a n e  
ro t h e  degi-ee r e l i e C  tips2 Sy a?g;lcanrs.  Cue t o  t S e  
n a t u r e  of  t h o s e  r e a l i s z i z  c o n s i C e r a t i o n s  coupled  ';ith 
t h e  p r o b a b l a  nos-ex is te?ca  of  t h c  c u r r e n t l y  e s t i m a r o d  
a v a i l a b l e  Kaox Couary l c 3 o r  market .  

7. The GBS i n  4.5.2. on  ecocomic i n p a c t  c o n t a i n s  a s t a f f  con- 
c l u s i o n  t h a t  t h e  p o r t i c x s  of  t a s e s  s u c h  a s  s t a t e  s c l e s  t a x , .  
g e s  r z s ,  c i g a r e t t e  t a x a s ,  and l i q c o r  t a x e s ,  f o r  example t h c t  
a r e  r e t u r c d  t o  =he c o r a u r i t i e s  would z o t  i n  t h s z s e l v e s  be 
e q u a l  t o  t h e  c o s t  o f  r h s  p u b l i c  s e z v i c e s  u'hich must b e  pro- 
v i d a d  by t h e  coa=I '~=it ies .  It f u r r t s r  s t a t e s  s h u t  s u c h  tasc-s  
L-e r e l a t i v e l y  s m a l l  c o r ' s r e d  t o  t h e  r e c e i p t s  co-?nuni t ies  
g e r  Yron p e r s o n a l  p z s p e r r p .  

P a r e n t t s t i ~ a l l y ,  it is t o  b e  c o t a d  t h a r  o c  pages  t h r e e  a d  f o u r  of 
a p ? l i c a n r s  acenCad z n s c e r  r o  Oak Ridge anendaent  t o  p e t i r i o n  f ~ z  
l e e v e  70, i - r e r v e c e ,  ap?l:ce3zs s r a t e  r h a r  "The C o n s t i t u r i o n  e s t a b -  
l i s t e s  a broad  i r z u n i t y  f o r  t h e  Uni ted  S t a t a s  and i t s  g r o p e r r y  from 
r a x a r i o n  by r h e  S t a r e s  o r  r h e i r  l o c ~ l  govc-rnnents ... Absent s p e c i f i c  
c o n g r e s s i o n a l  a x c e p t i o n  o r  waiver  of t h i s  i r a u n i t y ,  The CRBR.cmnot 
b e  s u b j e c r e d  t o  r a x a t i o n  Sy a  s t a r e  o r  l o c a l  governmenr". The DES 
on t h e  o r h e r  hand ir. 1 . 2  sz r r tes  r h a t  t h e  CRBRP is a  c o o g e r a t i v e . e f -  
f o r r  o f  i n d u s t r y  and governzent .  I s ' t h e  p r i v a t e  i n d u s t r y  involve-.  
Z e n r  t o  5 e  a f f o r d e d  t h e  s r a e  immunity from s t a t e  and  l o c a l  t a s a t i o n  ~- ~ 

a s  rh-? clairned by t h e  f e d o r l l  goveriment? Assumin3 f o p  a r g m c n r  
t h a t  :icCtilloclr v s  Yary lazd ,  1 7  U.S. ( 4  Y/heat) .316 ( 1 S l 9 ) ,  does  a l l 'o rd  
suc5 i -unitv r o  t h e  f e d e r a l  aover.msnt ,  can  t h e  r e a s o n i n g  Of t h a t  ---- ~. .- - -  

lSi5 c a s e  b e  s o  s t r e t c h e d  r o  g r e c l u d e  i o c a l  and s t p t e  t a x a t i o n  o f  
p r i v a r e  i n d u s t r i a l  involvefienr i n  a  "cooperar ive  e f f o r t  o f  i n d u s t r y  
a n d  porerzment"? F.oane r a k e s  e x c e p t i o n  t o . s u c h  a  c o n c l u s i o n  and sub- 
cits thz: f u r t h e r  d i s c u s s i o n  of l o c a l  ad v a l o r e n  t a x a t i o n  s h o u l d  be 
=ade i n  FES w i t h  s t a f f  c o n c l u s i o n s  made on t h e  s u b j e c r .  Loca l  ad va- 
l o r e =  r a s a t i o n  of p r i v a t e  i n r e r e s t s  i n  t h e  p r o j e c t  neocld' a s s i s t  i n  
mi t i , - ; r ing  t h e  C?B% i n p a c t  on Roane. 

4.5 .2 .  :u r ther  s z a t e s  t h a t  t h e  d e g r e e  is unknown t o  which s u c h  p u b l i c  
s e c t o r  coney ivould b e  ~ v a i l o b l e  r o  p r o v i d e  f o r  r h e  Cost  o f  p u b l i c  s e r -  
v i c e s .  Rozne s u b m i t s  t h z r  - ~ b o v e  s t a t e d  "unknown" s h o u l d  b e  :ad, 
a ~ ' i ; . . ~ ~ -  .- . , by e f f o r t s  of ap? ---- :.zs s a t i s f a c t o r y  r o  t h e  a f f e c t e d  .ocal  
j u r i s C i c z i o n s .  The DZS s e t s  ouz t k a  a p p l i c a n t s '  e f f o r t s  r o  i d e n t i f y  
end c c z z r i l y  t h e  r a b b i r s ,  f o x a s ,  b i r d s ,  d e e r ,  f i s h  s p e c i o s ,  i chrhyo-  
s l e n k r o z ,  r e ? t i l e s ,  a l g a e ,  zooplankton ,  r o t i f e r s ,  a r t h r o p o d s ,  2cphib- 
i a n s ,  e q u i - y e l s ,  skunks ,  o?ossm, n c s k r a t ,  e t c . ,  t h a t  a r e  found  I n  
r h e  e n v i r o n s  of r h e  p l a n t  s i r e .  DES s e t s  o u t  u p p l i c a n t s '  e f f o r r s  t o  
1oca:r a n l  p r e s e r v e  t h e  i n t e g r i r y  of human b u r l a l  grounds on  t h e  s i te .  
3 5  s a t s  o u t  a p p l i c a n t s '  e f f o r r s  t o  i d e n t i f y  p l l n t  s p e c i e s  on t h e  Site 

DIS s e r  w i t  a p ? l i c a n t s l  e f f o r r s  s o  trike szeps t o  p r e v c 3 r  polluE.ion 
of z!la C l i z c h  .:it-er =a suzrcur .c i?g  nz~nos]>l~brc- f r o m  r a d i o r . t : t l i C ~ s .  
Esrr2o.ordinlry g r o c a u r l o n s  . c - a  s e r  :o:th i:: z p p l i c c n r s '  con~i:mears 
t o  mi:i%iee e h e  i n g z c r  ss t h e  ecolo:ical 3al:nco of  tt.e s i e e  and  
i r s  pcvi -sns .  Can it be any less i n g o r t s n r  i o -  applicant t o - b e  r e -  

\ !  q u i r e d  by XEC r o  q u a n t i f y  r o  l o c a l  s z t i s f n c z i o n  t t c  s o c i a l  and  eco-$,&.,a 
:Ionic i=c=c-.d or. t h e  comn?l?nitics i i r a c t l y  a f f e c t e d  by t h e  CZBR?? 
The 36s s c a t e s  i n  2 .8  r h a r  ncny coxnty  r e s i d e n t s  h o l d  t h e  o a i n i o n  geh  
t h z t  c q r r e n t  p a y z e n t s  i n  l i e u  of  t a x e s  a r e  c o n s i d e r n b l y  belov: t o x  
rever.:ss t h l t  ta:ould a c c r u e  f r o s  e h e  sme f a c i l i t i e s  o r  g r i v a t e  l a n d .  
W!iy skoulc! a p p l i c ~ n t s  n o t  b e  r e q u i r e h  t o  make t h e  s a n e  es t raord :nsry ,  
= s r . i m l o u s  e f f o r r s  i n  quanri:y:r.p l o c a l  governmenta l  i m p a c t s  and  r o .  
e s r s 5 i i s t  i r .  t h e  l i c e n s i n g  g r o c s a s  c l e a r l y  d e f i n e d  methods of m i t i -  
g a t i o r ,  ~s a p p l i c c n t s  a r e  r e q s i r e d  t o  t a k e  i n  p r o t e c t i n g  t h e  i n r e g -  
r i r y  of  t h e  p h y s i c a l  envi ronment?  

K h i l e  c o u a t y  an2  c i t y  g o v e r n z e n t s  are not  f i s n .  n i r d s ,  m m a l s .  tree*, 
zooglzn2ton  o r  a l z a e ,  t h e y  a r e  IS s u r e l y  a f f e c t e d  by non-mi t iga ted  
iz.pac= n s  a r e  w i l d l i f e  and ':ater and a i r .  I n  some r e s p e c t s ,  l o c a l  
:over;.::.en-.s, because  of  t h e i r  c o n s e r v a r i v e  n a t u r e  a n d  ffiodest s i z e ,  
o r e  a s  h e l p i e s s  a s  a r e  w i l d l i f e  a n d  w a t e r  and  a i r  when i r  COm6S to' 
2 i r i g a z i r . g  r h e  e f f e c t s  o f  a  x u l t i S i l i l o n - d o l l a r  p r o j e c t  o f  m a j o r  
n a t i o n a l  s i g n i f i c a n c e  s u p p o r t e d  by b o t h  a  n a t i o n a l  t a x a t i o n  b a s e  and  
a  v a r i e d  p r i v a r e  i n d u s t r i a l  r e v e n u e  b a s e  upon a m i n i - m i l l i o n  ( o r  
riiri-rhoio-saad i n  c a s e  of  c i t i e s )  l o c a l  government s u p p o r t e d  c h i e f l y  
by a d  va lorem r a x e s  on mortzaged homes a n d  s m a l l  b u s i n e s s  e s t a b l i s h -  
menrs.  

Roane r e s p e c t f u l l y  s u b m i t s  t h a r  SRC s t a f f  e v a l u a t i o n  s e t f o r t h  i n  4. 
6 .2 .  ( e . )  t h a t  "Local  c o s t s  f o r  a d d i t i o n a l  p u b l i c  s e r v i c e s . . . s h o u l d  
b e  a s s e s s e d  by t h e  a p p l i c a n t s  r o  d e t e r m i n e  t h e  need f o r  o f f s e t t i s g  
i n - l i s u  o f  t a x  payments" s h o u l d  b e  s t r e n g t h e n e d  by s t a f f  r o  t h e  l e v e l  
0.' a d d i n g  t h e  two c o n d i t i o n s  upon a p p l i c a n t s  r e q u e s t e d  by Roane i n  
t h i s  d o c m e z t  b e f o r e  l i c e n s e  is i s s c e d  by ?rW. Roane w i l l  make a  
c o r r e s p o c d i n g  c o - o r d i n a t i a g  e f f o r t  t o  f a c i l i t a t e  a o p l i c a \ ? t s '  compli-  
a n c e  w i t h  t h o s e  c o n d i t i o n s .  

8. The f o l l o w i n g  q u e s t i o n s  s h o u l d  b e  f u r t h e r  a d d r e s s e d  a n d  
s p e c i f i c a l l y  answered i n  t h e  FES: 

( a )  Is t h a t  p o r r i o n  of  t h e  p l a n t  v a l u a t i o n  t h a t  may b e  
a t t r i b u t e d  t o  p r i v a t e  i n d u s t r i a l  i n v e s t m e n t  s u b j e c t  
t o  l o c a l  a d  v a l o r e n  p r o p e r t y  t a x a t i o n ?  

( b )  I s  s a l e s  and u s e  t a x . a p p l i c a b l e , t o  m a t e r i a l s  a n d  
equipment used  r o  c o n s t r u c t  t h e  p l a n t ?  

( c )  IS c o n s t r u c t i o -  -'-menr l o c a t e d  1o11g on  t h e  s i te  
s u b j e c t  r o  L . " o p e r t y  t a x a t i o n ?  

Are power s a l e s  by T.V.A. t o  P.X.C. s u b j e c t  
and u s e  t a x ?  

t o  s a l e s  

( e )  Arc f u t u r e  ponar  s a l e s  t h a t  may b e  made a f t e r  e x p e r i -  
menta l  s t a g e  is completed s u b j e c t  t o  sales and u s e  r ~ x ?  

( f )  \';has m i z i g s t i o n  g r o c e d u r e s  and  p l a n s  f o r , m o n i r o r i n g '  
l o c a l  impacrs d u r i n g  p o s t  l i c e n s i n g  p e r i o d  need t o  



be estab:i3hed i n  p r e - l i c e n s i n g  p e r i o d  a s  a c c n d i t i o n  
of l i c e n s e  i s s u a n c r  t o  izsLra .  :ha: burdens  i r a . n o c  
p l a c e d  o n  l o c o 1  j u r i s t i c t i o n s  ;hat  wonld y r o v e r t  Those 
l o c a l  g o v e r m a n r s  f r o %  achiev i r ,g  t'ce b r e a k  even point.? 

(g) Sno w i l l  r h e  l i c e a s e  b e  i s s u e d  t o :  ER3A. PYC o r  TVA? 

(h) T i t ?  tvhom would l o c s l  c o ~ p x s ~ 1 i r i s s  n e g o t i a t e  f o r  i n a h c t  
m l t i g s r i o n  and undsr  -!!h=t c o n e i t i o n s  and/or  r o s t r n i n r s  
would t h o s s  Z e g o t i a r i o n s  b e  conducted d u r i n g  p l a n t  con- 
s t r u c t i o n  phnse? 

t i )  S i n c e  seconbary  p r i v a r e  s e c t o r  employment b e n e f i t s  have 
been incl-uee i n  r h e  DES, what a r e  a n t i c i g a t e d  secondary  
p r i v a t e  s e c t o r  c o s t s  t o  l o c a l  comnuniries? 

( 3 )  Pit-i i a c r e a s s s  i n  o ~ x b e ~ s  of  p e r s o n n e l  i n  Roane and its- 
c i t i e s  i n  a r e ~ s  o f  3'sulance s e r v i c e ,  s o l i d  weute  nnd 
servzge a t t e n d a n t s ,  p o l i c e  g r o z e c r i o n ,  f i r e  p r o t e c t i o n ,  
h e z l c h  a r o t e c t i o n  2nd g e a e r z l  s a r v i c e s  w i l l  be r e w i r e d  
by CaSRP i n p o c t ?  Vaa; total c a p i t a l  c o s t s  on Roane and 
its c i t i e s  e r e  a n t i c i a e s e d  a s  a r e s u l t  o f  CDRP i l p n c t ?  
? :kr  a:.y S t  zat ici?etoc!  deb; s e r v i c e  i n c r e e s e s  o s  ;sane 
a r d  i z s  c i t i e s  a s  a rezcl- .  o: CRBXJ i x p a c t ?  Admin1s;ra- 
r i v e  a e r s o n n e l  i n c r a c s e s  should  a l s o  ba I d e n t i i i e C  and 
g u a n r i f i e d ,  t h o s e  Bersons  b e i n g  i n d e p e n s a b l e  t o  e f f i c i e n t  
governnenta1.operacior.s. 

( k )  Ynat s p e c i f i c  and d e f i n i t e  r . s s i p m e n t s  o f  a r e a s  o f  r e -  
s p o n s i b i l i t i e s  f o r  e s t r g e n c y  p l a n s  need t o  be  made? C'ho 
%ill b e a r  t h e  c o s t  o i  c e e t i n g  of  t h o s e  r e s p o n s i b i l i t i e s ?  

T:i=h r e s p e c t  t o  Roane, o n e  me-ns of i n c r e a s e d  c o s t  i n p a c t  m i r i g a t i o n  
is  s u g g e s t e d  a s  a n  a d d i r i o n a l  increment t o  r e v e a u e  from a d  va lorem 
r i x a r i o n  o f  p r i v a t e  i n v e s t n e n t  i n t e r e s t s  i n  t h e  CRBRP. Recent 
n s n d z e n r  t o  1955 d t o c i c  Ensrzy C o w u n i t i e s  Act a f f o r d s  l o a n s  and 
E?3A o p p o r t c n i c y  f o r  n e g o r i a t e d  c o n t r a c r u a l  j x t  and r e a s o n a b l e  
a a r c i l  a s s i s r a n c e  payments t h ~ o c g : ~  196G f o r  CRBR? i c p a c z s ;  a r o v i d e d  
c h o s e  in3ac;s cgon Roane d i s c u s s e d  h e r s i n  and y e t  r o  b e  s a t i s l z c -  
r o r ~ l y  q u e n r i f i e d  a r e  c o n s i d s i e d  i n  a d d i t i o n  t o  irepacts  o f  e x i s t i n g  
p l i a r s  i n  r e a c h i n g  a t o t a l  a x x a l  a s s i s t a n c e  payment f i g u r e  t o  Roane. 

Respec tZul ly  s u b m i t t e d  r h i s  29 th  day 0-9 Jlarch, 1976.  

ROASE COCSTY TElI7\?\'BSSEE 

S. v i s l leca  Brewer, County Judge  

OAK."  R I D G E  

MUNICIPAL BLjlLDING 
37830 TELEPHONE 485-5071 

CERTIFIED MAIL NO. 659200 

Director  
Office of Nuclear Reactor Regulation . 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

I Dear Sir: c y  

.Enclosed please find Comments. on the Draft Environmental 
Impact Statement filed in behalf of the City of Oak Ridge, 
Tennessee. 

Sincerely yours, 

J 
Luther M. Reed 
City Attorney 

l m  
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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY 'COMMISSION 

In the Matter of Docket No. 50-537 

PROJECT MANAGEMENT CORPORATION 

TENNESSEE VALLEY AUTHORITY 

(CLINCH RIVER BREEDER REACTOR PLANT) 

CITY OF OAK RLDGE 
COMMENTS ON THE 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 
RELATED TO THE CONSTRUCTION OF THE 
CLINCH RIVER BREEDER REACTOR PLANT 

Luther M. Reed 
William E. Lantrip 

A. Socioeconomic Impacts 

The DE3 is  to be commended because it (1)  utilizes the current  
te'chniques to estimate socioeconomic impacts; (2)  recognizes that 
pubiic facihties like schools a r e  fully utilized even though they 
may not have a population equal to nominal capacity; (3) recognizes 
that the public sector costs a r e  likely to exceed benefits in the case 
of a tax exempt facility; (4) recognizes that each member of an  
in-moving population induces public sector costs  for  every type of 
public service;  and (5) recognizes that the local economy does not 
benefit economically to the full extent of the.worker payroll. 

However, there a r e  several  deficiencies in the DES in the a r e a  of 
socioeconomic impacts. The following a r e  comments, indications 
of need for  additional information, and recommendations concern- 
ing socioeconomic impacts of the CRBRP. 

1. The DES recognizes the potential pioblem of traffic congeeti& 
but fai ls  to provide an  adequate discussion of the potential 
problem and its solutions. The following questions should be 
answered: 

U. S. Nuclear Regulatory 
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a. What a r e  the current  traffic capqcities on the travel  routes 
leading t o  the CRBRP si te ( s ee  Fig. 8. 1.2) and current  
road use (vehicles pe: hour a t  peak traffia times)? 

b. What a r e  the expected traffic increases  and t imes of day of 
increased traffic flow during construction of CRBRP? 

c. What 'coordinated activities will be taken t o  a s su r e  staggered 
work shlfts during construction of CRBRP? 

d. What alternative actions in addition to staggered shifts can 
be taken to prevent o r  lessen traffic impacts during CRBRP 
construction and who would be responsible f o r  implemonti* 
these al ternatives? 

e. What future plans have been made by ERDA, the counties, 
and the State f o r  the roads in the a r e a ?  Will any of these 
plans need to be implemented to minimize traffic impact* 
f r o m  CRBRP construction? 

2. The DES does not provide an  adequate discussion of the potential 
sources of tax revenue to local communities. The DES indicates 
that the projecl wil lnot  contribute to tax revenues in any d i rec t  
way. The local community would benefit if it knew whefher this  
opinion reflects the opinion of the NRC staff attorneys a s  well an  
the attorneys of the applrcant. There a r e  several  reaeons which 
indicate that some fo rm  of taxation may be possible. - _ 
Firs t .  over $200 million i s  being contributed to the CRBRP by 
private utilities. Logically, this significant private pa r t i n t e r s e t  
in the' CRBRP can be subject to property tax even though the 
Federa l  Government's share cannot be taxed in the r a m e  m a m r .  
(See for example, a report  in The Oak Ridger of April 9. 1974, 
wherein Pe ter  Van Nort. general manager of PMC. indicated 
that PMC is in the legal position t o  pay taxes if the  PMC board 
deems that taxes should be paid. The Environmental Statement 
should contain a discussion of this  possibility and a recammaa. 
dation making this a requirement f o r  licensing.) 

Second, construction equipment long-on-the- si te  and any h a r d .  
plant equipment a r e  taxable. 

Third. i t  i s  h o t  entirely clear  whether Tannensee'r d e r  and 
use tax will apply to materials  and equipment af which tho plant 
i s  constructed. power-producibg macwnqry ir ercludd, ht, 
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since during the 5- year  experimental period the plant will not 
be included in TVA's power-producing capacity because of the 
experimental nature of the enterprise,  a l l  the machinery may 
be subject to the use tax. 

Finally, a m o r e  complete discussion of the payments in-lieu-of 
taxes should be included in the Environmental Statement. P r i o r  
to licensing. in-lieu-of tax payments to Oak Ridge should be 
negotiated to take into consideration the real i t ies  of the value of 
the property and i ts  use  by and to promote activities in the private 
sector .  

The following specific questions should be answered: 

a. How much will the in-lieu- of tax payments be and to whom? 
Will the NRC requi re  in-lieu-of tax negotiations a s  a 
condition to licensing the CRBRP? 

b. How much revenue can be received through taxation of that 
portion of the CRBRP owned by private interests  (over 
$200 million) ? 

c. Does Tennessee 's  sa les  and use tax apply to materials  and 
equipment used t o  construct  the plant? 

d. How much revenue can be received through taxation of 
construction equipment long- on- the- s i te? 

e. WiH the presence  of the CRBRP workers  and their  famil ies  
act  in any way to reduce in-lieu-of tax payments to the 
City of Oak Ridge by ERDA under the existing financial 
assistance agreement? F o r  example, will payments under 
PL 874 for  children of CRBRP construction workers  reduce 
ERDA payments? 

3. Mitigation procedures and plans for  monitoring impacts during 
the post-licensing period need to be established to insure that 
inequities o r  unfair burdens which a r e  a consequence of the 
construction and operation of the plant d o  not fall on local 
community institutions o r  local citizens. During construction, 
efforts  should be undertaken t o  minimize impacts  on local 
communities, such a s  (1) intensifying efforts t o  recru i t  locally. 
(2) intensifyip; efforts to t ra in  local workers,  and (3) providing 
financial ass i s tance  and expert ise to local communities to a s s i s t  
them in managing impact. If unexpected harmful effects a r e  
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detected during facility construction. the applicant should be 
required to provide an  acceptable analysis  of the problem to 
the local community involved and t o  provide a plan of action t o  
eliminate o r  significantly reduce thesc harmful effects. 

The following specific questions should be answered: 

a .  Who a r e  the applicants and who could be held responsible 
for  mitigating impacts  during construction and operation 
of the CRBRP? 

b. With whom would the local community negotiate for  mitigation 
of impacts  and under what'conditions during the construction 
and operation of the plant? 

c. Since ERDA will regain control of 100 a c r e s  of CRBRP land 
( s e e  p. al-274c,  Amendment 5, to the Environmental Report) 
and manage operation of the plant, why i s  ERDA not a n  
applicant f o r  the construction permi t?  

d. What a r e  the planned procedures for  the mitigation of impacts? 

el What a r e  the applicant's plans for  monitoring impacts  on the 
community? 

f. Provide a table similar  to Table 5. 9 for  construction impacts. 

4. The DES should have given consideration to the effects of other 
planned construction projects  in the a r e a  on the impact of the 
construction and operation of the CRBRP. In a worst  case  situa- 
tion, a l l  the proposed energy-related projects  for  the Oak Ridge 
vicinity will be built with work schedules that peak and taper off 
a t  the s a m e  time. In such a case,  worker in-migration may be 
substantial, followed by an economic letdown af te r  completipn of 
the projects. The applicants should be required to cooperate with 
other major construction projects in the a r e a  and local govern- 
ments to minimize the cumulative or  interact ive effects of the 
several  construction projects  on local communities. 

5 .  Secondary employment benefits have been included in the DES; 
therefore,  associated secondary costs  should a l so  be included. 
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Such questions that should be answered include: 

a. What a r e  the cos t s  t o  employers not direct ly associated with 
the applicants that result  f r o m  a loss  of their  trained per-  
sonnel to the CRBRP project? . 

b. What will be the capital costs associated with secondary 
employment opportunities? 

B. Land Use Impacts 

Section 10.2. 3. 1 of the DES indicates that the land comprising the 
CRBRP si te  is  presently idle, unsettled, and uncleared. This i s  
somewhat misleading since this 1 ,  364.acre CRBRP s i te  
-once part  of a 1 ,480-acre  t rac t  established by AEC, TVA, and 
the C ~ t y  of Oak Ridge for  the purpose of industrial development to 
enable Oak Ridge to experience normal industrial growth. It was the 
intent of the agreement that, a s  industrial developers requested si tes ,  
TVA would sel l  the land to the City, which would in tu rn  sel l  it to the 
interested industrial deve'3per. Thus, although the land was trans-  
fe r red  f r o m  AEC to TVA, it was transferred with the intent that it 
would be made available to the C ~ t y  for  industrial development. Ot the 
remaining 113 a c r e s  of this  t rac t ,  which was designated a s  the Clinch 
River Industrial Park ,  one industry i s  currently located on a 33-acre 
site; a second 5 - a c r e  t r a c t  has been sold, and 15 a c r e s  i s  owned by 
Oak Ridge. The City has provided water ,  sewer lines, and electr ical  
power connections to this park. Thus, of a n  original s i t e  which was 
tacitly understood by AEC, TVA, and Oak Ridge to be utilized f o r  
industrial expansLon of Oak Ridge, 92% has  now been set  aside f o r  the 
CRBRP. This 92% is ,  therefore,  not subject to local taxation in the 
normal manner. The DES should a s s e s s  the loss  of taxes to the City 
a s  a result  of the s i te  being developed a s  the CRBRP si te ,  a s  compared 
to expected revenues if it  would have been developed a s  originally planned, 

Another question a r i s e s  with regard to efficient land use eince the 
reac tor  s i t e  itself will only require a small  fraction of the land. The 
DES should address  this in t e r m s  of the minimum exclusion radius 
requirements and the possibility of making the r e s t  available for  
industrial development a s  originally planned. TVA should be asked 
questions regarding i ts  intended use of the major portion of the si te  not 
used for  the CRBRP (e .  g.. a r e  there plans to construct a coal-fired, 
s team-electr ic  generating plant a t  this location?). 

A final question a r i s e s  with regard to the restr icted a r e a ,  which 
includes the full width of the Clinch River around the' peninsula on 
which the s i te  i s  located. What a r e  the implications of this "restr icted 
area" in t e r m s  of commercial  and recreational use of the r iver?  

U. S. Nuclear Regulatory 
Commis s ion - 6 .  

C. Accidents 

March 18. 1976 

1. Since the CRBRP i s  a new technology and h y  harbor  unexpected 
vulnerabilities such a s  those demonstrated by the Browntr  F e r r y  
f i re ,  the applicants should be required t o  cooperate with State 
and local civil defense and public health officials in the prepara.  
tion of contingency evacuation plans for  the nearby population. 
Some assurance  should be provided that specified State and local 
officials be notifiedpromptly if an emergency develops a t  the 
plant which h a s  the potential f o r  offsite contamination. There  
should be provision f o r  p e r ~ o d i c  (a t  least  annual) exercise of the 
communications channels b e t w m e ~  the CRBRP and local civil 
defense and public health officials. The Environmental S t a t e h n t  
should summarize the applicant's plane with regard t o  meeting 
emergency preparedness requirements.  

2. A severe  accident that occurs a t  CRBRP while a routherly wind 
was blowing could result  in significant damage t o  a n  a r e a  includ- 
ing Oak Ridge. Would the Pr ice-  Anderson Act apply t o  am 
accident a t  the CRBRT? Since the Price-Anderson limit of 
liability i s  $500 million, if the TVA and/or  ERDA were  liable, 
considering that both TVA and ERDA a r e  governmental agencier. 
how would the excess  above the Price-Anderson l imit  be distr ib-  
uted? What would be the liability of the other participant6 in  the 
CRBRP project? Would TVA and/or  ERDA be exempt f r o m  claims 
f r o m  events a t  CRBRP which affected persons  and>roperty offsite7 
What assurance  i s  there  that those affected by a CRBRP incident 
would receive prompt settlement of their c la ims?  

3. Paragraph 5 of Section 7.2 indicates that a severe  f i r e  involving 
a loaded spent fuel  cask would reduce the dose est imate by five 
orders  of magnitude. This appears  t o  be in  e r r o r  and should be 
corrected in the FES. Considering the re lease  of cesium, which 
was the bas i s  for  Table 7 . 4  of the DES, a f i r e  reduces the indivdu- 
a1 dose commitment by about four o r d e r s  of magnitude. but in the 
c a s e  of the overall population, the dose  est imate actually increaser  
somewhat a s  a result  of a f i r e  ( s e e  Table 4.5-35 in WASH 1535). 

D, The following section includes i tems in the DES which appear to be in 
e r r o r  but a r e  of l e s s e r  significance to the overall assessment  than 
those reported immediately above. 

1. In the Summary an$ Conclusions section, i t  i s  mentioned a t  the 
end of the derhonstration period (1988), TVA wou!d have the 
option of purchasing the plant for  ite own use. It rhould be &do 
c lear  what will happen t o  the CRBRP if TVA does not exerc i re  
this option. 



2. Condition ( c )  on page i l l  should be clarified to  indicate whether Oak Ridge extends severa l  m i l e s  f a r t h e r  west  than shown on 
the doses mentioned a r e  to  a n  individual o r  to  a ce r ta in  population. these  f igures ,  i s  well within Roane County, and develoomrnt 

3. Sect ion 1. 4 indicates  that WASH- 1535 and ERDA- 1535 w e r e  major  
documents  used in  the p repara t ion  of the DES. There fore ,  these  
documents  should be included a s  p a r t  of the docket f i le  in the local 
public l i b r a r i e s .  

4; P a r a g r a p h  2 of Sect ion 1 . 4  indicates that pa r t  of the DES's con- 
clusions w e r e  based on  v i s i t s  by the  NRC staff to  the s i t e  and 
surrounding a r e a s  i n  January and November of 1975. Paragraph  5 

of the  Foreword indicates  that such vis i ts  may include meet ings 
with State  and local  off icials  who a r e  charged with protecting State  
and local in te res t s .  In view of the significant impact  of the con- 
s t ruc t ion  and .operation of the CRBRP on the surrounding communit ies ,  
the extent to  which the staff contacted local (city and county) officials 
should be d i scussed  and those off icials  with whom meetings w e r e  
held should be .identified, along with their  positions of responsibility. 

5. P a r a g r a p h  5 of Section 1 . 4  indicates that s ince  the plant Would be 
titled in  the United States  and built on f e d e t a l  land, the project  i s  
not r equ i red  t o  obtain l i censes  and p e r m i t s  f r o m  State  and local  
authori t ies .  S ince  the  or iginal  contracts  among the participating 
organizat ions indicated that TVA would hold t i t le  to  the CRBRP plant, 
and s ince  t h e r e  has  been significant litigation In a neighboring s tate  
a s  to  whether  TVA plants  requ i re  local  p e r m i t s  governing a i r  pol- 
lution requ i rements ,  then a n  explanation should be included in  this  . 
sect ion indicating whether  the conclusions expressed  in th i s  pa ra -  
g raph  i s  the opinion ( l ega l? )  of the NRC staff o r  of the applicant and 
to  what extent the litigation mentioned above affects  th i s  conclusion. 

6.  P a r a g r a p h  5 of Section 1.4 indicates that  l i censes  and p e r m i t s  f r o m  
State  and local authori t ies  will not be required.  Since one of the 

purposes  of construct ion and operation of the CRBRP i s  to "demon- 
s t r a t e  the licensability of LMF,BRs" (Section 8. 2), t o  what extent 
will this  purported demonstrat ion of l icensabi l i ty  be negated by the 
lack of requ i rement  of State  and local p e r m i t s 7  

7. The second sentence in Section 2.1 (1s t  paragraph) and Fig.  2. 1 
( a s  well a s  Figs.  2.2 and 6.2)  a r e  very confusing, and in e r r o r ,  
about the relat ionship of the CRBRP locat ion to  the City of Oak Ridge. 
The implication i s  that the CRBRP i s  outside the City l imi t s  of 
Oak Ridge, which i s  not t r u e  s ince the corpora te  City l imi t s  a r e  
approximatehy coextensive with the ERDA boundary shown on 
Fig. 2.2: F u r t h e r ,  the maps indicate that resident ial  Oak Ridge i s  
completely within Anderson County, whereas ,  in  fact. resident ial  

- - . -- 
continuing in this  direction. The text of Section 2.1 s t a tes  that  
Oak Ridge i s  9 m i l e s  northeast  of the CRBRP si te ;  a m o r e  
a c c u i a t e  s tatement  would be that the s i t e  i s  within Oak Ridge, 
with resident ial  a r e a s  of the City extending to  within approximately 
f ive  mi les  of the s i te .  Text and f igures  should b e  changed-to re f l ec t  
existing conditions. The applicant's Environmental  Report  i s  
s imi la r ly  misleading. 

8. .Include a political jur isdict ional  map,  i. e . ,  showing boundaries  of 
the authori ty  of planning commissions,  f i r e  d i s t r i c t s ,  water  d i s t r i c t s , .  
etc. 

9. Section 2.2 and Fig. 2 .6  may b e  misleading. Growth within a five- 
m i l e  rad ius  was  projected in  the appl icant 's  Environmental  Report  
s ince i t  contains a l a r g e  percentage of the potential locations f o r  
t r a i l e r  p a r k s  f o r  construction workers ,  whereas ,  the DES pro jec t s  
no growth within th i s  f ive -mi le  radial  a r e a .  Also, long-range 
growth of resident ial  Oak Ridge includes a r e a s  within f ive m i l e s  of 
the s i t e .  Moreover ,  depending on what portion of the s i t e  one t akes  
a s  the cen te r  of the c i rc le  of radius of f ive mi les ,  t h e r e  may  be no 
res idences  to  the north, but t h e r e  a r e  always people to  the nor th  a t  
the ORGDP and the Clinch River  Industr ia l  Park .  Any d i scuss ion  of 
population concentrat ions should take into considerat ion day and night 
t ime  variat ions related to  community act ivi t ies .  

10. One of the his tor ical  s i t e s  i s  the f o r m e r  County Courthouse i n  
Kingston (Section 2. 3). The  "X-10 Reactor"  i s  actual ly the X- 10 
Graphite Reactor ,  a national his tor ic  monument. 

1 1  In pa ragraph  1 of Section 2.5. 1 ,  the width of the Clinch River  is 
mentioned a s  612 ft. in  the winter ,  with a n  average  s u m m e r  width 
of 657 f t .  A r e  those widths f o r  a pa r t i cu la r  location (e .  g . .  a t  a 
pa r t i cu la r  r ive r  mile17 If so,  this  location should be specified. 

12. P a r a g r a p h  2 of Section 2.5.  1 quotes  the applicant a s  promising to 
control  d a m  r e l e a s e s  in the future to  mee t  the needs of the CRBRP. 
This i s  plausible s o  long a s  TVA i s  prominent  among the applicants. 
If the applicant should change i t s  identify pursuant  to  recent  legis- 
lation, then specif ic  commitments  should be required with regard  
to  flow maintenance if r ive r  flow i s  a significant variable. With 
regard  to z e r o  flow conditions a t  Melton Hill Dam, w e r e  these  
his tor ical ly t a  ref i l l  the r e s e r v o i r  o r  to  control  the milfoil? How 
will milfoi l  in Melton Hill Lake be control led in the future (e. g . ,  by 
significant u s e  of 2 , 4 -  D ? ) ?  
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13. F igure  2.9 should be labeled such that i t  is  apparent whether the 
wind roses  indicate the direction f r o m  which the wind i s  blowing 
or  t o  which the wind blows. 

14. Section 2.6 should have mentioned specifically the tornado that 
passed near the CRBRP s i te  a r e a  a t  3:30 a. m. on May 2, 1953. 

U. S.  Nuclear Regulatory 
Commission -10- March 18, 1976 

20. Paragraph  4 of Section 2.8 (and a l so  the las t  paragraph of 
Section 4.5.2)  r e f e r s  to "personal property tax" when "prop r t y  
tax" o r  "ad valorem" tax is  intended. In Tennessee, the  ter& 
"personal property tax'' h a s  a narrower meaning under the lqw. 
A good re fe rence  on tax problems in Roane and Anderson corinties 
can be found in the May 9, 1975, hearing reco>$ on S 1378 and 
HR 5698 before the Joint Conunittee onAtomic.Energy.  

15. Since the applicant's Environmental Report was heavily relied upon 
in the preparation of the DES, there needs to be clarification of 21. Paragraph .2  of Section 3.6.2 indicates plans to inject hypochlorite 

some mater ia l s  contained in the Environmental Report with regard in to the  intake a t  the r iver  water  pumphouse, but that the meeessity 
f o r  this and the t ime  required have riot yet been established. . ' 

to meteorology. Tables 2.6-21 through 2. 6-27 of the Environmental 
Report set  out the annual joint frequency of wind direction and wind Section 9. 3.5 indicates that the applicant proposes to inject 

speed f o r  the seven stability c lasses ,  based on data taken a t  the chlorine continuously a t  this point a t  the level of 1 ppm. This 
inconsistency should be examined. 75-ft. level a t  the CRBRP site. Table 2. 6-44 contains calculations - ~ . ~ -  

&-the annual average Chi la  values using the wind direction and wind 
speed at '  the 75-ft. level. Using the data in Tables 2.6-21 through 
2. 6-27 together with the calculational methods outlined on page 2.6-28 
of the Environmental Report, C h i l a  values higher by a fac tor  of about 
20 than those reported in Table 2.6-44 a r e  obtained. Therefore,  
additional details of tka Chi la  calculation should be provided in 
order  to establish that the applicant's calculational procedures were 
cor rec t .  

16. Paragraph  2 of Section 2 . 6  indicates that heavy fog occurs a t  the 
weather office location only about three days annually. Considering 
the proximity of the Clinch River to the si te  a s  compared to i t s  
proximity to the weather office location, heavy fog would be expected 
to occur much m o r e  frequently a t  the si te .  This should be investigated, 

17. The second paragraph of Section 2.8 puts the Oak Ridge Operations 
Office of ERDA somewhe.re near Gum Hollow Road and the wrong 
county. It i s  actually in the middle portion of residential Oak Ridge, 
immediately south of the Oak Ridge Turnpike. 

18. At the beginning of paragraph 3 of Section 2.8. it should be made 
c lear  that 'I. . . construction e-mployees hav: usually resided out- 
s ide of Oak Ridge . . ."  r e f e r s  to recent  t imes,  o r  since?ncorpo- 
ration of the City. As to mobile homes, the present  ordinance 
prohibiting them is currently tinder study by the City. 

19. The fourth paragraph of Section 2. 8 indicates that Oak Ridge schools 
a r e  uncrowded. La te r  in the DE!S they a r e  indicated to be fully 
utilized, using a c r i te r ion  more  P,ealistic than that presented 'in the 
applicant's Environmental Report;' Note that portable classrooms 
a r e  prese'ntly in use in Oak Ridge. 

22. Sectlon 3.7.2 indicates that some solid wastes f r o m  the plant would 
be disposed of offsite by a licensed contractor. In view of the  closing 
of the City's landfill in  the near future,  it would be of in te res t  ta know 
where and how the proposed contractor would dispose of these  
materials .  - 

23. The las t  paragraph of Section 4.1 indicates that the Exxon Nuclear 
Fue l  Plant  i s  currently under construction in the area.  While plans 
must  be made f o r  the possibility of this plant, s o  f a r  t h e r e  has  been 
no public indication.pf a definite decision to build it. 

24. Table 4.1 indicates z e r o  construction employment f o r  1976 and 1977. . 
Since paragraph 1 of Section 4. 1 indicates construction s t a r t  in 
December of 1976. an  inconsistency a r i ses .  -- 

25. Paragraph  2 of Section 4.5. 3 indicates that the most  noticeable 
visual fea ture  of the CRBRP would be the reac tor  c o e h r i ~ m s n t  

. building. However, the moat noticeable fea ture  of the  operating 
plant would be the cooling tower plume. which ordinari ly would 
extend f o r  about 1.5 mi les  and sometimes would extend f o r  6 mi les  
(Section 5. 3.3) and would be vrsible f r o m  much g r e a t e r  diatances. 
This effect should a l s o  be mentioned in Section 5.1. 

26. The 60-cycle hum f r o m  the station's switchyard should ba i n c l d e d  
, in the est imates of noise levels  due to station operation. ,red 

discussed in Section 5. 

27. The effects of chlorine in the drif t  f r o m  cooling tower. a h d d  ba 
' 

discussed,  s jnce chlorine in the drif t  would be expedted t o  be . 
present  t o  the s a m e  extent a s  i t  is in the circulating water Cup (o 

.' 
3 -11, Section 3.6.2). 

f 
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28. The effects of long- te rm deposition of t r a c e  contaminants contained 
in cooling tower drif t  and the ultimate accumulation of these con- 
taminants  in the biological components of the surrounding environ- 
ment  should be  discussed in m o r e  detail in the DES. 

29. , Sport fishing activity i s  much  grea te r  a t  t imes  than indicated in 
the DES (Section 5.2). Sport fishing activity i s  g rea tes t  during 
runs  of white bass  in the r iver ,  usually f r o m  November through 
March. 

30.. ~ l t h o u ~ h  the design of the water  intake s y s t e m  i s  basically sa t i s -  
factory,  lengthening each intake section to 8 o r  9 feet  and maintain- 
ing the original open a r e a  ( thereby giving a g rea te r  distance between 
holes) would d e c r e a s e  the chances of f i s h  impingement upon the 
intake. . . 

31. Although the discharge of cooling tower blowdown into the Clinch 
River p resen ts  no g r e a t  problem, the a l t e rna te  mult i -port  discharge 
s t ruc ture  design could provide considerable insurance against  high 
blowdown tempera tures  and a t  a low cost  (DES, Table 9.7). 

32. The cooling tower design dr i f t  r a te  i s  given a s  0.05% and 0.005% 
in different  p a r t s  of the DES. This should be recoriciled. 

33. The DES r e f e r s  to interaction between the CRBRP cooling tower 
plume and the ORCDP cooling tower plumes "only with a constant 
wind f r o m  the northern sector"  (DES, Section 5. 3. 3). Why would 
not a southerly wind cause a s imi la r  interaction? 

34. While the effect  of fogging a t  ORNL i s  considered, no predicat ions 
a r e  specified fo r  ei ther  Tennessee Highway 95 west  of and c loser  to 
the CRBRP than ORNL, o r  f o r  the Bear Creek Road near  the CRBRP. 
Both of these roads c a r r y  a significant t raff ic  load during the hours 
of probable fogging, and effects of fogging on these  highways should 
be considered. Additionally. instead of a l inear  a r r a y  of the ten 
cooling tower cel ls ,  two para l le l  banks of f ive cel l< each could 
enhance plume r i s e  and reduce fogging probabilities, with little o r  
no additional cost. 

35. The following comments pertain tcbsection 7.2. Transportat ion 
Accidents. 

a. With regard  to historical  accidentsinvolving r e l e a s e  of radio- 
activity ,during transportat ion of radioactive mate r ia l s ,  how 
many. packages of the s ize  and weight comparable to the casks  
containing CRBRP spent fuel  have been t ranspor ted?  Indicate 
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the number of shipments and vehicle mi les .  P l e a s e  re fe rence  
the value of 3, 600 for  the number of packages of i rradiated 
fuel  that has been shipped to date (February  1976). 

b. Paragraph  2 of this  section r e l i e s  heavily on WASH 1238 to 
define s e v e r e  and extremely severe  accident categories  and 
Category 5 accidents. A bet ter  explanation of these categories  
i s  needed here. It should be pointed out that the dose es t imates  
f r o m  the re leases  discussed in subsequent paragraphs  resul t  
f r o m  a specific accident category (Category 5). 

c. Paragraph  2 mentions 100 shipments p e r  year  a t  750 miles  per  
shipment fo r  a total of 75. 000 miles .  Elsewhere in this  para-  
g raph  the f igure '100. 000 mi les  i s  assumed.  The calculations 
in subsequent paragraphs s e e m  t o  be  based on 75. 000 mi les .  
This  point should be clarified. 

d. To what destination i s  the spent fuel  expected to be shipped? 
Will the shipments  be routed through Oak Ridge? Are  spent 
fuel  casks  to be shipped via r a i l  only? 

e. To what destination i s  the beta-gamma waste expected to be 
shipped. Will these shipments be  routed through Oak Ridge? 
Will these  shipments be  via ra i l  o r  by truck? 

f. Paragraph  4 d i scusses  doses  to a n  adult standing 50  m e t e r s  
f r o m  the accident. Would doses be higher (and by how much) 
fo r  a n  adult within 3 m e t e r s  o r  a child within 3 o r  50 m e t e r s ?  
What population has  been assumed f o r  the region within 50 mi les  
of the accident? 

g. The background radiation re fe r red  to in paragraph  6 should be 
given ei ther  in the text o r  in Table 7 .4  f o r  comparat ive purposes.  

h. Paragraph  7 indicates  that the r i s k  in shipping f r e s h  fu'el t o  the 
reac tor  i s  not considered t o  be serious.  While this  i s  t r u e ,  
the paragraph  distinguishes between r i s k  and accidents. This  
difference i s  lost  on many people and consequently the paragraph 
appears  to say that  accidents  a r e  not considered very  seriously.  
In point of fact. cr i t ical i ty i s  ser iously considered and packages 
mus t  be designed to preclude that possibility. In addition, 
while the CRBRP fresh 'fuel  containers  may  look like LWR 
f r e s h  fuel  casks,  the re  i s  likely to be  additional neutron and 
gamma phielding due to the high burnup plutonium which will 
be associated with the CRBRP fuel. This  was not mentioned 
in the DES. 
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36. Table 9 .2  ind icates a distance f r o m  Oak Ridge to  the s i te  of ten ,1P'o L a k e  Avenue Knoxvi l le T a n n e e e n  37916 ~)16-@74-2388 

mi les .  Th is  i s ,  of course, i n  e r r o r  as was ment ioned e a r l i e r  
(see a lso  comment  7 above). 

37. Table 9. 3 r e f e r s  t o  the O R N L  "Graphic"  Reactor. It should be 
"Graphite" Reactor .  

Apr i l  28, 1976 

Mr.  Paul H. Leach 
NRC Envlronmental Project Manager 
Offlce of Nuclear Reactor Regulation 
U . S. Nuclear Regulatory Commlsslon 
Washlngton, DC 

Dear Mr .  Leach: 

SUBJECT: Result of Reglonal Review 
Docket Envlronmental Statement on Cllnch Rlver Breeder 
Reactor Plant, Docket No. 50-537 

The U . S. Nuclear Regulatory Commisslon's draf t  envlronmantal 
statement related to construction of the Cllnch Rlver Breeder 
Reactor Plant has been reviewed b y  the East Tennessee Development 
Dlstrlct. Th is  revlew was conducted under provlslons of Offlce 
of Management and Budget Clrcular A-95 and as a result of the Governor's 
deslgnation of the East Tennessee Development Distr ict as a reg loml  
ciearlnghouse to revlew federally-assisted projects. 

After ETDD received the draft statement on February 20, 1976, letters 
notlfylng other agencles and governmental units of the proposal were 
sent to the following: 

Judge C. Howard Bozeman, Knox County 
Mr.  Albert B. Slusher, County Admlnlstrator. Anderson County 
Judge Wllllam Russell, Loudon County 
Judge S. Wallace Brewer, Roane County 
Mayor Randy Tyree, Knoxville 
Mayor A. K. Blssell, Oak Rldge 
Mayor Joe D. Crayson, Lenolr Clty 
Mayor Morgan Collins, Harrlmnn 
Mayor James Henry, Kingston. 
Mr .  Jack Rains, Anderson County Planning Commlsslon 
Mr .  Lynn Noey, Oak Ridge Plannlng Commlsslon 
Mr. Ben Caylon, Loudon County Planning Commisslon 
Mr. Lee Thompson, Lenolr Cl ty  Plannlng Commlsslon 
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Mr.  Walter Russell, Roane County Planning Commission 
M r .  Robert Kyker, Harr iman Planning Commission 
M r .  k i t l a n d  H. Baker, Kingston Planning Commission 

A copy o f  an eight-page letter from Roane County Judge Brewer ra is ing 
a number of objections, sent to you r  agency, also was sent to us.  We 
are attaching the letter as pa r t  of ETDD1s comments. 

* 

The East Tennessee Development Dis t r ic t  w i l l  focus i ts  comments p r imar i l y  
on the socio-economic impacts on communities as a result  of the Cl inch 
River  Breeder Reactor Plant (CRBRP) . These comments are tentative, 
pending the outcome of meetings i n  the next few weeks w i th  pub l ic  officials, 
and in no way are to be taken as an endorsement of the project. 

The projection o f  v i r t ua l l y  no growth wi th in  a five-mile radius of the site, 
whi le general ly correct, i s  doubtful in the case of the area along Gallaher 
Road in Roane County. We anticipate some growth i n  this v ic in i ty  (p. 2-6). 

The environmental impact'statement says that Harr iman and Kingston have 
no f i r m  zoning regulations (p. 4-5) but  we disagree. The problem i s  one 
of  enforcement. I t  i s  not as good as i t  might be although we think Kingston 
and Harr iman are above average i n  zoning administration. Perhaps the 
ci t ies change the zoning ordinances from t ime to  time wi th  less deliberations 
than might be desirable - but  this is  a cr i t ic ism and problem w i th  zoning 
everywhere, from the smallest town to the largest c i ty .  

In discussing the numbers of persons to be employed in connection wi th  
the project (p. 5-15), the EIS estimates an average work  force o f  275 
employees du r i ng  the demonstration stage, 205 new employees i n  support 
o f  the CRBRP work force, 360 spouses and 360 chi ldren, o r  a total o f  
1,200 persons. Then the statement says this i s  an increase in permanent 
population. Is  i t  not possible that some of the 480 workers, especially 
many of the 205 support employees, w i l l  be people already i n  the area 
who are unemployed, underemployed o r  who are employed there now 
but  would be replaced? I n  connection wi th  the population, the statement 
does not discuss the impact on schools of the 1,230 construction workers 
who are projected to move into the area. Th i s  impact i s  l i ke ly  to be much 
more burdensome on the communities than the estimated 290 "permanent" 
new school-age children. 

The other comment we have relates to a fai lure to recognize the impact 
o f  CRBRP on Morgan County. Morgan County is  strongly l inked economically 
to both Roane and Anderson Counties. A great deal of commuting is done 
from Morgan into Roane and Anderson, especially into Roane. I n  1970, 

* \ s e e  Roane County's ronunentr - page A-31, t h i s  Appendix. 
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1.01 5 workers commuted into Anderson and Roane, about 31 percent of 
the Morgan County labor force; 680 workers  went into Roane. o r  
21 percent, and 335 workers  into Anderson. o r  10 percent. The commuting 
time from southern Morgan County w i l l  not b e  much dif ferent than the 
commuting time from Loudon o r  Knox Counties. Any  project which has 
a strong impact on Roane w i l l  impact Morgan. 

I n  addition, the lack of land use controls. ci ted as one reason why the 
impact on Roane County is  l i ke ly  to be large, also applies to Morgan. 
Morgan County is  so small that even a minimal impact from the project 
could be major for the county. 

The East Tennessee Development Dis t r ic t  i s  scheduling a meeting wi th  
pub l ic  officials in Roane, Anderson, Loudon, Knox and Morgan Counties 
i n  the next  few weeks to discuss the socio-economic impact, especially 
on the schools and i n  the housing market. We w i l l  have additional 
comments following the conclusion of these meetings. 

I n  addition, we have just received an amendment on the socio-economic 
impact from Project Management Corporation and need to review i t .  

Sincerely, 
/ '  

. \  ' -  - \  

' . j i  . I.:.,. . , 
- ,  --, ( . L i . : . 2 , + , L y  , 

John W. Anderson, J r .  "-'-"' /' 

Executive Director 

cc Judge C. Howard Bozeman, Knox County 
M r .  A lber t  B.  Slusher, County Administrator, Anderson County 
Judge William Russell, Loudon County 
Judge 5 .  Wallace Brewer. Roane County 
Mayor Randy Tyree, Knoxvi l le 
Mayor A.  K .  Bissell, Oak Ridge 
Mayor Joe D. Grayson, Lenoir C i ty  
Mayor Morgan Collins, Harr iman 
Mayor James Henry, Kingston 
M r .  Jack Rains. Anderson County Planning Commission 
M r .  Lynn Noey. Oak Ridge Planning Commission 
M r .  Ben Gaylon, Loudon County Planning Commission 
Mr .  Lee Thompson, Lenoir C i ty  Planning Commission 
M r .  Walter Russell, Roane County Planning Commission 
M r .  Robert Kyker, Harriman Planning Commission 
M r .  Maitland H.  Baker, Kingston Planning Commission 

M r .  George Brummett. Office of Urban and Federal ,qffairs 
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M r .  E. W. Christopherson, Batelle Pacific N .W. Labs 
Mr.  E. H.  Lesesne, Director of Water Management Planning, Tennessee 

Val ley Authority 
M r .  Mike Butler, Project Management Corporation 
Mr .  Leslie Cavada, Tennessee State Planning Offlce 

- 
A C T I V E  ' N A T I 0 r - l  A L L Y  

Dooket No. 50-537 

M r .  s. J. Youngbloob, Chle 
Environmental Projeote Bra 
Division of S i t e  Safety'nn 
United S ta tea  Xuolear Regulatory Comdns1on 
Waehl~lgton. D.C. 20555 

Dear Sirs 

Beoauae the WBR program is  of nation-vldfi.. slgnlfioanoe.r w . . 
(non-nuolear e.ngineere) appreoiate. this opportunity t o  -offa? 
the following oommente on the mafh B n v l r o ~ n t a l  'd tata~urnt  ,'., 
re la ted  t o  ooqetruotion of the Cllnoh FUver Breeder Reaator wt. 
(1 )  I n i t i a l l y ,  It i s  regretatrle t h a t  tha  qocstraate authorhip& 

ERDA t o  beoome a 00-applibant, t o  aoqrrLEe a i t e  duatody apdi 
t o  aeeume o v e r a l l  management reeponaibi l i ty ,  had not barn 
oompleted pr io r  t o  the' preparation of theCDES, W e m n t  ti& ' 

of these oon,traote would eeem to b. a neoeaaary w e - r e w d t e  
t o  preparation of t h e  E i a a l  Environaental Statement ui&b 
ERDB's part lolpat ion;  

(2) .While it haa beoome oustornery t o  r e f e r  t o  the  Clln~oobaL 
Brawlar R e o t o r  Plan& a s  a -nsLlAtiofi un i t .  ~blayQ 1%. . 
~ L ~ , ~ ~ & @ E R _ I M E N T A L  f a o l l l t y .  Thie ' i e  M r n e  out by Ep. 
Seamana etatement i n  h i 8  "Flndlnge on t h e  Ui?BKProgram FZnal 
Environmental Statemebt" (Boember 31, 1975). quo-r 'As. tb. 
LldFBR program and i t a  e u o r t i n g  programe oont-i-. tn evolve ard 
new informatloo Is ge%rated, X F U  my daoide t o  marlaat t b r  
s t ruc ture  or paoe of the WtiR pwam or  even trrpirLta It 
al togethern.  

The CRBR'a experimental r o l e  i e  f u r t h e r  elqphei8.d-by the P r o m  
Fwolvment of the nuolear induetry and a t  1-O 700 U t i U t f  w- 
t l t l e e  i n  i t e  development prooeemos.. 

YlWln t h i s  oonoept, It beaomee neoaOeary t a o o n a i d m  iLmo - 
(a )  The tremendously v o l a t i l e  p r o p e r t i e s  of aod%um ln Its rok 
aa ooolant bnd i t s  e t i l l  incompletely known behavior; (b) : 
reeenae of aumulatlve quant i t i es  of M y  plutonium: 

70) the a t i l l  unsolved ~ ~ O U ~ I U S  UsoOl&Ud With U O L U ~ k a b q * ~  



i . . 

reaotors  In general. 

And - Thia 1s the  burden of hazard being imposed upon a populaoe . . .  
Whioh l a  being given v i r t u a l l y  no opportunity t o  part lolpate  in 
the s i t i n g  deolsiona on t h i s  plant.  

Director Thus it 8eclm8 unreasonable t o  ignore the p o t e n t i a l  impaOt of a o o i -  Office of Nuclear Regulation d e n t a l  O O O U ~ J ? ~ O O ~ S  whish oould adversely afl'eot e ~ l r 0 0 m e n t  and p o p - -  Nuclear Regulatory C o d s s i o n  l a09  over an. a rea  f a r  beyond the  oonfinea or, the plant  a i t e .  Washington, D.C. 20545 

Pet all t h i a  has teen given very soant oognlzanoe i n  the  DE3. ( x o t u a l u ,  
Dear Sirhadam: the  apuat io populaoe has been given more a t t e n t i o n  than the hunrman!) 

One does not have t o  read many Draft o r  Final  Environmental Statements Therefore, n, atromglp urge t&t - the  r ' i n d  ii;nvironmental .Statement t o  rea l i ze  tha t  such documents a r e  used to  j u s t i f y  many useless projects  and be amplif ied t o  enaonpaee the  following object iveat  
. . tha t  the cost-benefit analyses can always be adjusted to  demonstrate the "need" 

of any project. The recently published Clinch River Breeder Reactor Plant '(d Complete removtil.from a l l  p ~ h l i ~ . ~ 8 e  df the  e n t i r e  l and  and w 4 t i r  Draft is j u s t  such an example. Benefits a r e  maximized and costs  t o  the ~ u b l i c  :re8 within a 5-mll13 rad ius  of t h e  p lan t  ( 8 ~ 0 e p t  f o r  oontrolled, ( local  and national),to the world economy,and t o  the environment a r e  minimized 
10 motionn t r a f f h  on hlghways and ra i l road) .  A port100 of t h i s  and ignored. Monopoly power i s  increased, p o l i t i c a l l y  and economically. Indi- 

 ZOO^. of course, w i l l  be on t e r r a i n  already federa l ly  00IItrolled. vidual power and opportunities f o r  self  suff iciency a r e  decreased. Hazards 
a re  also minimized o r  ignored. Examples of these problems a r e  detai led belcu. 

'(B) Creat ion of a aeoondery 'zone of speo la l  proteotion" extending over 
8 rad ius  of 50 miles from the p lan t  ana bending outward a s  moeasary 1. In Sec. 2 . 8 ,  some soc ia l  problems of the area surrounding the t o  inolude s izeable 0 0 m m ~ n l t i e ~  0l08e t o  t h e  oiroumferanoe.. plant a r e  detai led.  Local counties have 15 to  18% of t h e i r  famil ies  

(C) For a l l  r es iden ts  and workers within the  'zone of speo la l  pro- 
t e o t l o n n ,  proviaion of a r i g i d l y  orgadzed  emergenoy and 6VaOuatiod 
program - federa l ly  openated, wlth the  federg l  government asaumlng 
f u l l  reaponekbll i t  (ainoe t h e  C W R  is ease l t i a l l g  a federallJ-- . - 
i n s t i g a t e d  projaoty - and implemented by f eder peroonnel i n  : - 
oloae and oonatant aasooiat tan wlth s t a t e  and g o a l  au thor i t l ea .  

(D) Dlatrl ,bution t o  rea lden ts  and workera wlthln the  "zone of a+,' 
o l d  p r o t e o t i m "  of h a l o  emerge my pvhouat lon i n a t r u o t i ~ n ~ .  

(E) Proviaion f o r  all res iden ts ,  workers and landowners wlthin t h e '  
"epeolal. proteotlon zone" of f u l l  l i a b i l i t y  lnsuranoe pro teo t ic~ l  
aga ina t  e f f e o t a  of aooldenta ooourrirg a t  the  CRElR plant .  

This t o  be aohieved e i t h e r  by speo ia l  amendment t o  t h e  Prioe- 
Anderaon Aot o r  by apeolal  Coogreasional l eg i s la t ion .  

That t h i a  program w i l l  be oohtly is  very obvious - but the  coaP w i l l  
68 mgl ig i tde  i n  oompariaon t o  the impaot ripon the e n t i r e  mt ion ,  
both s o 0 4 1  and eoonornlo, of a se r ious  aooldent a t  the CRBR p l a n t  
without theae baa10 proteot ive measures. 

la 

C k  - Senatore. 
Proxmire 
Tunney. 
Orme ton 

h . t o r a  

Thank you - - ,  

C O N C W E D  CALIFO~JXANS 

i iv ing  a t  the poverty level .  No comment is made, hovever, about 
the impact of the construction force on these people. They face 
higher costs  f o r  everything, higher taxes, rents ,  and so on, and 
higher r isks .  Yet they accrue no tangible  benefi ts  from t h i s  pro- 
j ec t ,  be i t  the CRBRP o r  the e n t i r e  LHFBR program. Certainly 
e l e c t r i c i t y  i s  not such a benef i t ,  because nuclear e l e c t r i c i t y  
cannot compete i n  the cost market with the cheap hydroelectr ic  power 
of TVA. And the e l e c t r i c  u t i l i t i e s ,  themselves monopolies, by t h e i r  
am decisions, force the poor t o  pay the highest r a t e s  fo r  e l e c t r i c i t y .  
No breeder reactor  w i l l  modify t h i s  in jus t i ce .  

2 .  Section 3 contains no worthwhile information on the design and 
operation parameters of CRBRP. For instance, there i s  no descrip- 
t ion or  diagram of the reactor ,  even to  ehcu vhether i t  is a "pot" 
or  "loop" type. Nor i s  there a diagramldescription of the  f u e l  
and blanket d i s t r i b u t i o n . i n  the core. There i s  no detai led mention 
of the composition of the core - in i t i a l  and equilibrium. There a re  
no descriptions/diagrams of the reactor  vessel ,  containment s t ruc tu re ,  
accident., prevention o r  mitigation device, turbine, steam generator, 
or  control-room placement, and so on. Yet four pages a r e  devoted t o  
describing the water intakeldischarge apparatus! 

3. Section 6 b r i e f l y  describes the environmental monitoring program. 
Yet, maintaining the  t r ad i t iona l  a t t i t u d e  of the old AEC toward 
humans, f a r  more a t t en t ion  i s  paid t o  the  non-humau environment p r io r  
to and subsequent to  operation than to  humaus. This is evidenced by 
the fac t  tha t  the AECINRC has never conducted a thorough heal th survey 



review could take place in such an atmosphere. 

i n  the v ic in i ty  of iLs licensed and unlicensed f a c i l i t i e s  t o  see i f  there a r e  
indeed heal th e f fec t s .  Without such before hand base data ,  there i s  nothing 
to,compare any afterward data  with. Such a system allows f o r  simple refutat ion 
of charges by c r i t i c s  of damage t o  humans by radiation. Such refutat ions,  
however, do not mean damages, including seveleones, have not occurred. The 
NRC appears t o  be continuing t h i s  public-be-danmed operation. Around the CREW 
there i s  no radiat ion monitoring to  determine r e a l  doses t o  any r e a l  people. 
Nor has there been o r  i s  there being conducted a thorough survey of the health 
of those who might possibly be affected by the normal and abnormal radioactive 
releases from CRBW. 

4 .  It is no surpr i se  that  there i s  no mention of manufacturing economics i n  the 
br ief  reference to  qual i ty  assurance programs on page 7-1. To what extent is 
the effectiveness of qual i ty  assurance programs reduced or  even n u l l i f i e d  by 
manufacturing economics? 

5. Again, on page 7-1, paragraph 5. It i s  not part icular lycomfort ing t o  read 
that  "rigorous design codes and standards" f o r  LWRs w i l l  be applied to  CRBW. 
The generally low capacity factors  of the U.S. LWRs (58.0% i n  1975) do.?:; not 
speak well  f o r  such codes. Nor do incidents l i k e  the Browns Ferry f i r e .  It 
is more dis turbing t o  suspect tha t  the  same lack of codes and standards f o r  
other components w i l l  a lso apply. To what extent i s  independent t e s t ing  of 
components done to  assure compliance with codes? 

6. Reference i s  made on page 7-2 t o  various assumptions by the Applicant of 
low probab i l i t i e s  of various kinds of largely unspecified accidents. Yet 
no mention i s  made of the basis  fo r  such assumptions, or  who made them. Are 
they based on yet  more unverified (perhaps, unverifiable?) computer calculations? 

7. Table 7.1 d e t a i l s  br ief  descript ions of Class 1 through Class 8 accidents. 
but gets  very vague f o r  Class 9 accidents. Is t h i s  t o  avoid public scrut iny and 
discussion? Or w i l l  i t  be NRC policy tha t  Class 9 accidents cannot happen? 

8. lJhy i s  i t  tha t  a safety device as  important a s  a core-catcher is afforded 
only a br ief  mention i n  a foot-note on page 7-8, with no description o r  diagram? 
No mention i s  made of the design capab i l i t i e s  fo r  containing core explosions 
i n  terms of TNT equivalents. 

9. Sec 8.2 describes the pr incipal  objectives of the  CRBRB. Of these. (a) 
has not yet  been done with LWRs. A s  mentioned e a r l i e r ,  the lack of health 
basel ine data denies any "demonstratfon" of sa fe  or  clean operations. While 
high ava i l ab i l i ty  factors .are  nice,  high capacity factors  a r e  what count. Of 
the 15 countries operating nuclear power plants ,  nine had b e t t e r  average 
capacity factors  than the U.S. i n  1975. (Source: Nucleonics w, Jan. 29, 
1976, pages 11 and 12). For (c). an attempt was made a t  t h i s  almost 20 years 
ago, with the  now mercifully defunct Enrico Fermi LMPBR. The major progress 
seems to  have been i n  the devising of methods of sh i f t ing  the'major costs and 
cost overruns onZto the U.S. taxpayers. Again, f o r  (d), the " l icensabi l i ty  of 
LMFBRs" was demonstrated years ago with the F e d  plant ,  which only proved tha t  
any plant b u i l t  would be licensed. Nothing i n  the CRBW Draft suggests other- 
wise. Of course, no mention i s  made of the inherent conf l i c t  of i n t e r e s t  i n  
the NRC trying to  c r i t i c a l l y  review the Applicant's submitted materials, while 
i t s  purpose i s  to  l i cense  the plant. It i s  inconceivable tha t  an objective 

10. The spec i f i c  purposes of CRBW, as outl ined on page 8-3: a t e  
amplifications of the pr inciples  on the  previous page. Again, no 
reference is made to  the l a s t  attempt in t h i s  f ie ld- the BnricoFerpi .  
No mention is made of any progress-in 19 years-in improving on the 
F e d  design o r  i n  resolving the  problems tha t  plagued F e d .  

11. On p8ge.E-17, reference is made t o  p lu ton im accountability. It is 
d i f f i c u l t  t o  conceive of how safeguards can be e f fec t ive  i f  masuranmt  
uncertainty can be as  high as  1% f o r  any plant  process. Perhaps s- 
discussion of how past performances in t h i s  f i e l d  have m r h d  out w u l d  
be i n  order. 

Dr. Chauncey Kepford 
grecutive Board Member 
Environmental Coalition on 
Nuclear Power 
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DONALD F. X. FINN 

MANAGING DIRECTOR 

D. 6. Nuclear Regulatory coudssion 
Washington, D. C. 20555 

RE: Clinch River Breeder Reactor Plant 
975 MW thennal, 380 W e lec t r ica l  
(1121 mt, 439 We) 
Roane County, Tennessee 
NOREG-0024, Fehr~a.ry 1976 

- 

March 8, 1976 

Pursuant t o  your  arch 4. 1976 request f o r  camants on your s t a f f ' s  

BnvLmnmmtal Statement we submit the following for  your consideration: 

1. In our opinion the  statutory requiremnts of NEPA and the  

C d s s i o n ' s  bwn regulatory r w i e m e n t s  have not been complied with insofar 

as the  Staff 's  two sentence dismissal of al ternat ive energy sources is 

concerned. (p. 9-1). The incoIporation by reference to WASH-1535 is not 

a parmitted procedurat t h a t  incorporation does not aPxese  i t s e l f  t o  our 

ccmmenta which we= not made par t  of that FES, and which ware a rb i t ra r i ly  

assigned a s  merely par t  of the WR Hearing Record. This resulted in  th. 

fail- to address our cwanents as NEPA and the  c d s a i o n ' s  Rules require. 

2. Chapter 8 of The DES, tharefore, is essential ly based on a 1974 

aualysis, which may not be applicable as of 1976.. 

J. The al ternative energy sources analysis simply does not address 

i t s e l f  t o  Ene rock-bottom alternative posed by the policy question as t o  

*ether the money to be budgeted to the CREW f a c i l i t y  ($1.736 Bil l ion for 

+ha £&st f ive  years) could not  mare wisely and profi tably be invested, dl 

or in part, in more productive al ternative energy sources. This, then, ra i ses  

an we9 more fundzuental ques-tion a s  to the  direction and scope of al ternat ive 

CRsRP progtam i n  view of the intensive and developin* 

,-examination of energy needs and goals tha t  is occucing on 

many levels  i n  the  United s t a t e s  M a y ,  part icularly on the 

State and Local 1-1. 

4. We believe there are a of al ternative programs, 

as well as a miitable m(x of al ternative programs, tha t  may be 

be t te r  sui ted to our energy needs, than the C R B ~  program as 

presently formulated. We note, by way of example, the -valuation 

made by the  U. S. Geological Survey since 1974, of geothermal 

snd geopressured-geopressured resources a s  presented in USGS c i rcu la r  

726 and USGS Open-file-Reports, as well as by inde,-*sndent rnd 

ERDA supported studies. 

5. The nuclear option, in all it's facets, is an option 

open t o  our Nation, as we11 it should be. But the DES of your 

Staff  simply does not adequately consider all the alter..,-~ves t o  

t h a t  option in a reasonable and open-minded way. The DES, in ~lur 

mind, is argumentative and self-serving, and is not a well-rounded 

analysis of al ternatives as NEPA requires. 

- sincerely yours, 

k 3 x ~  
Donald F A .  F i n n  

snargy .source R 6 D, and t h e  necessity to  re-evaluate such programs a s  the 1974 
25x0 



ANTHONY L RO~SHAN 

G U D Y S  K W L L R  

DAVID R. CASHDAN 

KARIN P. SHLWON 
C L l A O N  L. CURTIS 

DAVID 5. PLLISCHAMR 

HERIDCTH WRIGHT (ID". PLOI IDU 

RO18W. KgsElEa AND c A S H n U 4  
1711  N STRCCT. NORTHWEFT 

WASHINGTON. D. C 1 0 0 3 8  - 
LZOZI 813-SO70 

March 13, 1976 

Natural Resources Defense Council, Inc. 
917 15TH STREET, N.W. 
WASHINGTON, D.C. 20005 

2 0 2  7 3 7 - 5 0 0 0  

worm oms 
6 6 4  HAh<lLION AVENUE 

PHYLLIS L. OUANDLR 
A ~ L D I I I I I . ~ U T I Y I  a I C n 1 1 V  
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Director 
Division of Site Safety and 
Environmental Analysis 

Office of Nuclear Reactor 
Regulation 

U.S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Re: Draft Environmental Impact 
Statement for the Clinch 
River Breeder Reactor, NUREG- 
0024, (February 1976) 

Gentleperson: 

Enclosed are the coments of the Natural Resources Defense 
Council, e t  a t . ,  on the above-referenced draft environmental state- 
ment (DES). These comments and this letter are a fomal request to 
the Nuclear Regulatory Commission to treat this February, 1976, 
document as a pre-draft version of the CRBR DES and to issue the 
actual DES at some point, hopefully in the near future, when the 
NRC Staff is prepared to address meaningfully the critically 
important issues presented by the CRBR. We urge that this redraft 
incorporate the modifications in scope and depth suggested in our 
comments and that it be recirculated for public review. For the 
reasons set forth in our comments, we believe the February, 1976, 
draft to be completely inadequate under applicabli National Environ- 
mental Policy Act standards and so deficient that it does not permit 
the full depth and breadth of federal and state agency and public 
comment on it. We consider this DES one of the Worst we have ever 
reviewed. 

Sincerely, 

V 

Anthony 2 .  Roisman 
Counsel for NRDC, e t  at. 

Enclosure 

N m  York Ofica 
15 WEST 4 4 T N  STREET 

N e w  YORK. N.Y. 10056 

nrs 869-0150 

NRDC COMMENTS ON THE 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 

RELATED TO THE CONSTRUCTION OF THE 

CLINCH RIVER BREEDER REACTOR PLANT 

(NUREG-0024) 
(Docket No. 50-537) 

Thomas B 
Arthur R 

Cochran 
Tamp1 in 

INTRODUCTION 

In its Guidelines for Preparation of Environmental Impact 

Statements the Council on Environmental Quality describes the 

nature and purpose of the draft EIS (40 CFR §1500.7(a) ) :  

. . . The d r a f t  s t a t e m e n t  mus t  f u l f i l l  and s a t i s f y  
t o  t h e  fu2Zes t  e x t e n t  pos s ib2e  a t  t h e  t i m e  t h e  
d r a f t  i a  prepared t h e  r equ i r emen t s  e s t a b l i s h e d  f o r  
f i n a t  s t a t e m e n t s  by  s e c t i o n  I O Z f Z l f C l  . . . 
. . . I n  p a r t i c u l a r ,  a g e n c i e s  should  keep  i n  mind 
t h a t  such  s t a t e m e n t s  a r e  t o  s e r v e  a s  t h e  means o f  
a s s e s s i n g  t h e  env i ronmen ta l  impact  o f  proposed 
agency  a c t i o n s ,  r a t h e r  t han  a s  a  j u s t i f i c a t i o n  f o r  
d e c i s i o n s  a l r eady  made. T h i s  means t h a t  d r a f t  
s t a t e m e n t s  on a d m i n i s t r a t i v e  a c t i o n s  should  be pre-  
pared and c i r c u Z a t e d  f o r  comment p r i o r  t o  t h e  f i r s t  
s i g n i f i c a n t  po in t  o f  d e c i s i o n  i n  t h e  agency r e v i e w  
proces s .  F Q ~  major c a t e g o r i e s  o f  agency a c t i o n  . . . 

The CEQ also states (40 CFR §1500.7(c)) : 

Where an  s g e t c y  r e l i c s  on  an  a p p l i c a n t  t o  submi t  
i n i t i a l  e n v i r o i ~ m e n t a l  i n f o r n a t i o n ,  t h e  agency  should  
a s s i s t  t h e  a p p l i c a n t  by o u t l i n i n g  t h e  t y p e s  o f  i n f o r -  
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mation r e q u i r e d .  I t  a t 2  c a s e s ,  the  agency illegai but severely hampers fulfillment of the NEPA objective of 
should  make i t s  own e v a t u a t i o n  o f  the  
envCronmentaZ i s s u e s  and t ake  r e s p o n s i b i t i t y  . a systematic and interdisplinary approach to decisionmaking. NEPA 

f o r  t h e  scope and con ten t  o f  d r a f t  and f i n a l  
environmental  s t a t e m e n t s .  5102(2)(A): Ranley v  K l e i n d i e n s t ,  471 F.2d 823, 835 (2nd Cir., 

Judged by these explicit CEQ standards the draft statement 

for the CRBR is woefully inadequate. The detailed deficiencies in 

the draft are discussed below. The most glaring defects are that 

1) the draft is clearly premature being issued before the Staff 

has completed sufficient safety analyses to even bound the potential 

adverse consequences and 2) the draft accepts uncritically the 

conclusions by the,Applicant (ERDA) that it is beneficial to build 

and operate the CRBR as a part of, the U F B R  program. 

In prematurely Leisuing the draft before completing the 

CRBR safety revfew the Staff is depriving those who want to, or 

by lag are required to, comment on it, of-t&.-findamental factial 
. 

basis for evaluating the conclusions reached. Except for an 

apparent obsession with fulfilling the commitment to produce the 

draft on or about February 1, there is no possible explanation 

for the Staff decision to publish this document at this time. The 

CEQ admonition to make the draft fulfill the requirements of 9102(2)(C) 

of =PA to the "fullest extent possible" has not been heeded. 

Similarly the draft disregards the requirement that an 

,indegendent evaluation of the analyses of an Applicant must be 

performed. Creene County PZanning Board v  FPC, 455 F.2d 412 (2nd 

CiZ.,, 1972); CEQ Guidelines, 10 CFR §1500.7(c). Attempting to 

restrict the NBC's NEPR review by assuming that its real benefit 

is furtherance of the LUFBRprogram but refusing to independently 

evaluate the validity of that conclusion is not only blatantly 

1972); Environmental Defense Fund v  Corps,  348 F. Supp. 917, 927- 

28 (N.D. Miss., 1972). The CRBR licensing action is the only 

opportunity to evaluate the full spectrum of environmental costs 

and benefits of the CRBR. For instance in depth consideration of 

the safety problems of the CRBR may result in imposition of such 

substantial additional costs that when viewed as part of the total 

LMFBR program the CRBR is not justified. Such a balancing did not 

and could not have occurred in the LMTBR program EIS and now the 

Staff proposes to prevent it from occurring here. 

Even assuming, as the Staff apparently does, that the principal 

objective is to complete the NEPA review on schedule and not to 

do a thorough analysis of the CRBR, the publication of this draft 

is counter-productive. Ultimately the validity of this draft will 

be tested in the CRBR licensing proceeding when the Staff attempts 

to offer the FES in evidence. At that time the Licensing Board 

will have to decide if the FES is legally sufficient which will 

depend upon whether the draft was legally sufficient. If, as we 

believe is likely, the Board concludes that the draft was illegal, 

then a very substantial licensing delay will occur. If, however, 

the Staff chooses not to run that risk and withdraws and reissues 

the draft with a fuller analysis of the CRBR the delay now will 

not be on the critical path -- at least not as much as would 

occur if the Board subsequently deelares the draft and final EIS 

illegal. The Staff should seriously consider whether it is worth 



t h e  r i s k  t o  i ts schedul ing o b j e c t i v e  t o  pursue i t s  p r e s e n t  course  

of a c t i o n .  

I. Gengr'al' Comments 

The DRAFT Environmental Sta tement  r e l a t e d  t o  c o n s t r u c t i o n  

of t h e  Cl inch River Breeder Reactor (CRBR) P l a n t  ( h e r e a f t e r  re- 

f e r r e d  t o  a s  t h e  DRAFT) should be withdrawn because t h e  a p p l i c a t i o n  

f o r  a  Cons t ruc t ion  Permit  and Limited Work Author iza t ion  i s  i l l e g a l  

f o r  reasons  set f o r t h  i n  Content ion 1 o f  t h e  A f f i d a v i t  o f  Thomas 
I/ 

B. Cochran i n  N ~ C ,  et aZ. Is, P e t i t i o n  f o r  Leave t o  ~ n t e r v e n e ;  

and b r i e f e d  i n  NaturaZ Resources Defense Council, Sierra Club and 

East Tennessee Energy Group Response to ~ p ~ ~ i c a n t ' s  Amended Answer 

To Petition to Intervene, (Docket @To.50-537, December 31, 1975)  and 

Response to staff Position On Amended ~ n s w e r  (February. 3 ,  1976) .  

The Content ion and t h e  B r i e f s  a r e  incorpora ted  h e r e i n  by re fe rence .  

We submit a l s o  t h a t  t h e  DRAFT i s  i n  v i o l a t i o n  of  NEPA i n  

t h a t  it does  n o t  d i s c u s s  r e s p o n s i b l e  opposing views. The au thors  

of  t h e  DRAFT appear t o  have made a  concen t ra t ed  e f f o r t  no t  t o  d i s c u s s  

t h e  i s s u e s  r a i s e d  i n  t h e  Content ions  of  NRDC, et aZ., which were 

submit ted on J u l y  18, 1975. The DRAFT f a i l s  t o  mention t h e  NRC 

S t a f f  has  no t  completed i t s  s a f e t y  review of  t h e  CRBR, has  not  

resolved t h e  problems a s s o c i a t e d  wi th  t h e  r a d i o l o g i c a l  t o x i c i t y  of 

plutonium, has  underway an ex tens ive  s tudy of  t h e  na tu re  and impl i -  

Natural Resources Defense Council, Inc., Sierra Club and East Tennessee hergy 
&up Petition for  Leave tm mtweene, m e t  m. 50-537, July 17, l.975, and 
Affidavit of D r .  '!&mas B. Cccl-ran Identifying Specific Contentions and Sases, 
f i led  with Petition. 

c a t i o n  of a n  adequate system o f  safeguards ,  and has  under con- 

s i d e r a t i o n  a  p e t i t i o n  r e l a t e d  t o  occupa t iona l  exposure , l imi t s .  

The DRAFT a l s o  f a i l s  t o  mention t h a t  t h e  important  NRC d e c i s i o n  

r e l a t i v e  t o  t h e  a d v i s a b i l i t y  of  Pu-recycle is  i n  abeyance. A l l  

of  t h i s  i s  i n  c l e a r  v i o l a t i o n  o f  NEPA, and, a s  a  consequence, t h e  

DRAFT should be withdrawn and r e w r i t t e n  i n  such a fash ion  a s  t o  

d i s c u s s  t h e s e  i s s u e s  i n  an unbiased and unprejudiced manner. 

Aside from t h e  above, it is premature f o r  the Nuclear 

Regulatory Commission (NRC) S t a f f  t o  p repa re  a  DRAFT EIS on the 

CRBR f o r  t h e  fol lowing reasons:  t h e  S t a f f  has  n o t  completed i'ts 

review o f  t h e  CRBR Prel iminary S a f e t y  Ana lys i s  Report ( P S A R ) .  

The S t a f f  has  no t  r e so lved  whether two c a t e g o r i e s  of  a c c i d e n t s  wi th  

p o t e n t i a l l y  seve re  consequences a r e  s u f f i c i e n t l y  l i k e l y  t h a t  

a d d i t i o n a l  p rov i s ions  should be included i n  t h e  des ign  t o  m i t i g a t e  

t h e  consequences o f  t h e s e  types  a f  acc iden t s .  These two c a t e g o r i e s  

o f  a c c i d e n t s  a r e  i d e n t i f i e d  a s  " l a r g e  r u p t u r e  of  primary p ip ingg  

and "events  l e a d i n g  t o  c o r e  d i s r u p t i o n . "  The S t a f f  has  n o t  

determined whether t h e  p rov i s ions  i d e n t i f i e d  by t h e  Appl icant  to  

m i t i g a t e  t h e  consequences o f  t h e s e  a c c i d e n t s  a r e  e f f e c t i v e .  

Furthermore, t h e  S t a f f  has  n o t  made an adequate  de te rmina t ion  o f  

t h e  h e a l t h  e f f e c t s  of plutonium and o t h e r  t ransuranium elements ,  

and t h e r e f o r e  i s  unable t o  determine t h e  consequences of t h e  two 

c a t e g o r i e s  of  a c c i d e n t s  should they  occur .  U n t i l  t h e s e  de tenn i -  

n a t i o n s  a r e  made it is  impossible  t o  a s s e s s  adequa te ly  two o f  

t h e  fundamental requirements  under S e c t i o n  102(2)  (C) o f  the 

Nat ional  Environmental P o l i c y  Act. 



C i )  t h e  env ironmentaz  impac t s  o f  t h e  
proposed a c t i o n ,  o r  
(ii) any adver se  env ironmenta l  e f f e c t s  
which  cannot  be  avoided  shou ld  t h e  pro- 
posa Z b e  implemented .  

Furthermore, since these two requirements cannot be met, 

it is impossible to adequately compare the proposed action against 

alternatives -- alternative sites, alternative designs, and 

alternative LMFBR program structures and schedules. Thus, it is 

impossible to adequately assess the third fundamental NEPA 

r e a l i s t i c a l l y  ana l y zed  r a d i o l o g i c a l  
consequences .  o f  p o s t u l a t e d  p l a n t  
a c c i d e n t s  (Tab l e  7 . 2 )  w i l l  n o t  ezceed  
15 rem t o  t h e  bone. 2 . 5  rem t o  t h e  
whole body and 30 rem t o  t h e  t h y r o i d .  
(DRAFT, p. iii.) 

and 

( C l a s s  8) consequences  have been  
a s s e s s e d  by t h e  S t a f f  b  assumih  
t h a t  t h e  .spec'iaZ. provi-ified 
by t h e  a p p l i c a n t  a s  b e i n a  r e a u i r e d  
aEe i nc l ;ded  i n  t h e  d e s i g n  and a r e  
e f f e c t i v e .  [Emphasis supplied.] 
(DRAFT, p.4-2.) 

requirement: Regardless of the cost of meeting these criteria, the proposed 

(iii) a l t e r n a t i v e s  t o  t h e  proposed a c t i o n ,  
shor t - t e rm  u s e s  o f  man 's  env ironment  and 
t h e  main tenance  and enhancement o f  long-  
t e rm  p r o d u c t i v i t y .  

The Staff has made a further mockery of the NEPA requirements 

by failing to make a benefit-cost comparison of the proposed action 

with alternatives. The Staff has relied totally and uncritically 

on tha ERDA Staff as to the objectives of the LMFBR program in 

general and, more specifically, the CRBR. The Staffhas relied 

totally and uncritically on the ERDA Administrator's views as to the 

benefits of the LMFBR program and his finding of December 31, 1975 

action by the Staff's logic, is the best alternative because the 

ERDA Administratorhas previously determined it to be so. The 

Staff fails to make its own determination even though ERDA, for all 

practical purposes is the Applicant. As the Atomic Safety and 

Licensing Board (ASLB) has noted: 

The i n t i m a t e  r e l a t i o n s h i p  be tween 
ERDA and t h e  A p p l i c a n t s  r e d u c e s  t o  
a  mere t e c h n i c a l i t y  t h e  i n f e r e n c e  
t h a t  ERDA i s  n o t  o f f i c i a l l y  o r  f o rma l l y  
de s igna t ed  a s  a  member Applicant.:/ 

11. Detailed Comments 

regarding the need for and scheduling of the CRBR. There is a 1. Introduction 

summary of benefits and cost of the proposed action (DRAFT, pp.10-6 

to 10-101, but no benefit-cost comparison of the proposed action with The Staff states (on p.1-2 of the DRAFT) that "approximately 

alternatives, designs, sites, schedules, etc. In the DRAFT the 15 months of delay are anticipated and reactor criticality is now 

staff has simply assumed that the Applicant will demonstrate to 

the satisfaction of the Staff that the CRBR will meet certain 

*/ Mworandm and Order Concerning NRDC, e t  a l .  ' s  Intermgatories to the 
&&cant, In The Mtter of Project K m a g m t  Cowration, Tennessee Valley 
Autbrity (Clinch River Breeder Reactor Plant), Docket No.50-537, February 
11, 1976. 

criteria, for example: 

( c )  The a p p l i c a n t  s h a l l  demonstra te  t o  
t h e  s a t i s f a c f i o n  o f  t h e  s t a f f  t h a t  t h e  



scheduled for 1983." Is this a Staff or Applicant estimate? , l(b) from Business Week, March 15, 1976, p.32). As such, $1 is 
The Staff should make its own independent estimate of the potential 

' 
all the more appropriate for the Staff to discuss this issue 

delays and indicate the basis for its estimate. (Page i of the thoroughly in the EIS. 

DRAFT should be corrected similarly.)  he Staff should also make 2.6 Meteorology 

its own estimate of, and discuss here, the enormous cost overruns 

of the project and the potential for further cost overruns due to By not discussing the fact that the CRBR site is in a 

further licensing delays and design changes, e.g . ,  those associated particularly unfavorable area of the country with respect ta 

with changing the earthquake design criteria ( s e e  discussion below), dispersion conaitions (e .g . ,  frequency of inversion and low wind 

and potential equipment delivery and construction delays. Staff speeds), the Staff is again masking from the general public a 

should review the accuracy of cost and schedule estimates for light principal environmental concern. We call the Staffls.attention CD 

water reactor and the basis for delays and cost overruns. It is NRDC, e t  aZ. ' 8  Contention, 6 (b) which states: 

important that the public not be hoodwi~ked by the Applicant and 

the Staff as to the true cost and schedule of the CRBR. 

2. The Site and Environs 

2.4 Geology 

The Staff states (on p.2-8) that, "The effects of such 
. ... 

earthquakes on the proposed plant will be considered in the 

staff's Safety Evaluation Report, ',.in accordance with ,10 CFR Part 

100, Appendix A." The Staff is trying to mask the controversy 

among the Applicant, Staff, and NRDC, e t  a t . ,  over the size of and 

horizontal ground acceleration associat~d with the -safe- shutd*n'.' 

earthquake. We call the Staff's attention to NRDC, e t  aZ. ' 8  

Contention 15 (Enclosure l(a)) which presents our position on this '. 
issue. The controversy over the approprqate ground acceleration 

to use as a design basis has reached the *pular press ( s e e  Enclosure 

6 . .  The s i t e  se lec ted  does 'no t  provide 
adequate pro tec t ion  for  t h e  pub t i c  h e a t t h  
and s a f e t y .  ,- 

Ibl The s i t e  meteorotogy i s  e u f f i -  
c ientZy unfavorabte t h a t  an a t t e r n a t i v e  
s i t e  shoutd ,be sstecterl.  

I .  The s i t e  meteorotogy is 
oorse than most s i t e s  used f o r  t i g h t -  
outer  reac tors  due t o  oind speed and 
invers ion  cond i t ions .  

2 .  A t t e rna te  s i t e s  o i t h  more 
favorabte meteorotogy have n o t  been 

-- adequatety i d e n t i f i e d  and anaZysed nor 
- .  .haa.their r e j e o t i o n  been j u s t i f i e d .  

In responding to the Applicants Interrogatories to NBDC, ut a%., 

ve pointed out: 

5 f a l .  The v a r i o ~  m&baor.a:ZagiccE. .pa++ 
meters are a t2  intsrreZir ted.  i ,Paknn 6agothm- 
it i s  atear  t h a t  theys-ite i.a.,..#i.t&a&ed -in: :':. . - .  

a region o f  unfavorabte diaperaion ~ 5 t h . .  
' 

respec t  t o  the. frequency o f  .&&rtrrenas: .of : . - .  
h i g h  a i r  pot t u t i o n  po ten t ia t  -m'q3uqrb.&ogy:~,..,::,.~ :.> . 

(PSAR, p .  2.1 3-32. T.ke -9'5. p e r c ~ ~ ; : ~ ~ , ~ : : i ' ? a ~ ~ . ,  : :  -z., 
was found . to  @ccar: ' tn  PasquCtl."8.id.i.-I.$$$.'~; .:.... 

(PSAR, p.  1 . 3 B - 1 4 )  i ,,,-These . ws. ~ m i 8 i d a . i ? ~ ~ $ ~ ~ ~ .  .:.:'.' : 
be s u f f i c i e . n t t y . u n : f a o o ~ b Z e -  thq i . : ,~~: : . " . '  : 
a t t e r n a t i v e  s.i)e;:6+IuZd ..bu.:-.8ete~*,~$..l/1:. . .  . :: " 

- */1 hIa twA Iliesources defense cvllncu, s t  at. ,-bspmm i33 Afplloantq' 
Inteuqatories Dated 18, 3,975, w.56, -!9, 1975. 



Also, we c a l l  t h e  S t a f f  a t t e n t i o n  t o  t h e  App l i can t ' s  Environmental 

Report  (ER) , which s t a t e s  (ER, p. 2.6-8) : 

. . . BoZaworth ls  d a t a ( 2 3 ) i n d i c a t e s  t h a t  
e a s t e r n  T e n n e s s e e  i s  i n  a  r e g i o n  o f  un- 
f a v o r a b l e  d i s p e r s i o n  w i t h  r e s p e c t  t o  t h e  
f requency  o f  o c c u r r e n c e  o f  h i g h  a i r  
p o l l u t i o n  p o t e n t i a l  m e t e o r o l o g y .  

Nei the r  t h e  S t a f f  no r  t h e  App l i can t  o b j e c t e d  ob jec t ed  t o  Content ion 

6 ( b )  f i l e d  by NRDC, e t  a t . ,  i n  J u l y  1975, a l l  t h e  more reason f o r  

t h e  -S ta f f  t o  have .recognized t h i s  a s  a v i a b l e  i s s u e .  ' F a i l u r e  t o  

d i s c u s s  t h i s  r e s p o n s i b l e  opposing view i s  i r r e s p o n s i b l e  and a 

v i o l a t i o n  o f  NEPA. 

3 .  F a c i l i t y  Desc r ip t ion  

- . - 
The S t a f f  should  d i s c u s s  t h e  two des igns ,  " r e fe rence"  and 

" p a r a l l e l n  and t h e  v a r i o u s  unresolved des ign  f e a t u r e s  i n  t h i s  s e c t i o n .  

On p.3-2 of t h e  DRAFT, t h e  S t a f f  s t a t e s :  

T h a t  a c t i o n ,  e z c e e d i n g  t h e  consumpt ion  
o f  f i s s i l e  m a t e r i a l  i n  t h e  c o r e  b y  
a p p r o z i m a t e l y  20%, i s  t h e  b r e e d i n g  
o b j e c t  o f  t h e  LMFBR c o n c e p t .  

Elsewhere (DRAFT, p.10-6) t h e  S t a f f  s t a t e s :  

The p r i n c i p a l  b e n e f i t  o f  t h e  proposed 
f a c i l i t y  would be t o  d e m o n s t r a t e  t h e  
l i q u i d  m e t a l  f a s t  b r e e d e r  n u c l e a r  
r e a c t o r  f o r  commercial  u s e  . . . 
[ m p h a s i s  suppl ied .  l 

Nowhere-does t h e  S t a f f  provide  an a n a l y s i s  much l e s s  an- independent  

" a n a l y s i s ,  of  t h e  CRBR's breeding r a t i o  and f u e l  doubl ing t ime ( i f  

it i s  capab le  of  b reed ing) .  Will t h e  CRBR breed? According t o  

a r e c e n t - a r t i c l e  i n  The B u l l e t i n  o f  t h e  Atomic S c i e n t i s t s :  

When q u e s t i o n e d  by Hanes A l f v e n ,  d u r i n g  
t h e  1 9 7 4  Pugwash C o n f e r e n c e  i n  Baden, 
A u s t r i a ,  t h e  e z - p r o j e c t  l e a d e r  o f  Kalkar ,  

Wolf  - H a f e t e ,  acknowledged t h a t  i n  f a c t  
t h e  SNR-300 c a n n o t  b r e e d  a t  a l l ,  s i n c e  
t h e  b r e e d i n g  f a c t o r  i s  l e s s  t h a n  I .  :/ 

.We have a l s o  heard  t h a t  t h e  B r i t i s h d e m o n s t r a t i o n  p l a n t  a t  Dounreay 
. . .  

does n o t  breed. ~ r - .  seamans a n d t h e  ERDA S t a f f  t e s t i f i e a  

on March 3, 1976, be fo re  t h e  House Committee on I n t e r i o r ,  Subcommittee 

on ~ n e r g y  and t h e  Environment t h a t  t h e  French Phenix does  n o t  breed.  

I f  t h e  CRBR d o e s n ' t  breed why i s  it c a l l e d  a b reede r  r e a c t o r .  How 

can it demonstra te  t h e  breeding concept?  ( S e e  o u r  comments on 

p. 30 f o r  f u r t h e r  d i s c u s s i o n . )  What s a f e t y  r e l a t e d  des ign  changes 

would be r e q u i r e d  t o  o b t a i n  a sodium-cooled f a s t  r e a c t o r  w i t h  an  

adequate  breeding r a t i o  ( f u e l  doubl ing t i m e ) ?  How would t h e s e  

des ign  changes i n f l u e n c e  s a f e t y  c o n s i d e r a t i o n s ,  e . g . ,  can t h e  

breeding r a t i o  be changed wi thou t  s i g n i f i c a n t l y  a f f e c t i n g  t h e  

dopp le r  c o e f f i c i e n t ?  

3.5 Radioact ive  Waste Systems 

The S t a f f  s t a t e s ,  "Although t h e  a p p l i c a n t  proposed t o  b o t t l e  

gases  from t h e  noble  gas  s t o r a g e  v e s s e l  f o r  temporary o n s i t e  

s t o r a g e  and even tua l  o f f s i t e  shipment t o  a l i c e n s e d  b u r i a l  f a c i l i t y ,  

t h e  s t a f f  model assumes t h a t  t h e  c o n t e n t s  o f  t h e  s t o r a g e  v e s s e l  

would be r e l e a s e d  t o  t h e  environment." (DRAFT, p.3-16.) We have 

heen t o l d  by AEC o f f i c i a l s  s i n c e  1972 t h a t  t h e  r a d i o a c t i v e  nob le  

gases  recovered fromihe pr imary sodium system cover  gas  would be 

b o t t l e d  f o r  s t o r a g e  and n o t  r e l e a s e d  t o  t h e  environment.  The 1972 

Smith, Philip B., and R u d  Spanboff, "The Nuclear Energy W t e  in The dthG!rl&,n The Bulletin o f  the .~ tomic  i c i e n t i s t s ,  February, 1976, p.44. 



Final EIS for the LWBR Demopstration Plant (WASH-1509, p.51) states: 

The x e n o n - k r y p t o n  c o n c e n t r a t e s  i n  t h e  
b o t t o m  o f  t h e  d i s t i l l a t i o n  coZQmn i s  
e x t r a c t e d  and b o t t l e d  f o r  s t o r a g e  i n  
a  r e p o s i t o r y .  Thus ,  t h e  r e a c t o r  c o v e r  
gas s y s t e m  o i l 2  be d e s i g n e d  so  t h a t  t h e r e  
-:s negZigabZe r e l e a s e  o f  r a d i o a c t i v e  
; ] a s e s ,  m a i n l y  t h o s e  which d i f f u s e  t h r o u g h  
o r  l e a k  b y ,  equipment  s e a l s .  T h i s  w i Z Z  
r e s u l t  i n  a n  i n c r e a s e  i n  t h e  a c t i v i t y  due 
t o  r a d i o a c t i v e -  g a s e s  a t  t h e  s i t e  boundary 
o f  l e a s  t h a n  one p e r c e n t  o f  t h e  n a t u r a l  
background L e v e l .  

The schematicof the radioactive.gase processing system in WASH- 

1509 (p.501, unlike the schematic in Figure 3.16 in the DRAFT 

(p.3-15), does not show a flow path from the noble gas storage tank 

to the environment. 

We do not objnct to the Staff assuming the radioactive gases . . 

would be released to the environment in the Staff's radiological 

evaluation model for the radioactive argon processing system (RAPS). 

However, we strongly object to the Staff using 10 CFR 50, Appendix 

I for determining whether the system's design releases are as low 

as practicable (ALAP), thereby leaving the Applicant with the option 

of not bottling the noble gases. ALAP in the case of the CRBR means 

bottling the noble gases -- nothing less. If the Applicant cannot 

accomplish this rather unsophisticated engineering task, they have 

no business building something as complicated as an LMFBR steam supply 

system. In this regard, we call the Staff's attention to NRDC, e t  

a  Z. ' s  Contention 8 :  

A p p l i c a n t s  have n o t  d e m o n s t r a t e d  
t h a t  t h e  p l a n t  i s  d e s i g n e d  t o  l i m i t  
t h e  p u b l i c  h e a l t h  r i s k  from a l l  

3.5.3 Solid Waste 

With regard to the discussion here re call the Staff's 

attention to the EPA's current position with respect to solid 

wastes stored or buried at commercial (NRC licensed) burial 

grounds; namely, that disposition in this manner should be treated 

as delayed releases of radioactivity. This EPA position was taken 

as a consequence of the discovery of offsite transport of radio- 

active materials (including plutonium) from Maxey Flats and other 

commercial burial sites. The Staff should analyze the health 

consequences due to the delayed releases of the solid radioactive 

waste from the CRBR and its supporting fuel cycle 

5. Environmental Impacts of Plant Operation 

5.7 RadiD,lo,gica'l Impact on. Bibta Other than Man 

The Staff states (DRAFT, p.5-16): 

. . . t h e  Z i m i t s  e s t a b l i s h e d  fo-  
humans generaZZy a r e  agreed  t o  be 
c o z s e r v a t i v e  f o r  o t h e r  s p e c i e s  
(Auerbach ,  1971). 

We simply note that "general agreement" should not subs'iitute for 

"established fact." We note that numerous. attempts have.been made 

to substitute "general agreement", 'sound engineering judgment', 

'established engineering practice," etc. for establishedfacts in 

what are purported to be conservative analyses of the environmentdl 

(including health and safety) consequences of the CRBR oper-~luzrs. 

5.7.2 ~adiological Impact on Man r a d i a t i o n  e x p o s u r e  t o  a s  low a s  
p r a c t i c a b  Ze. [Emphasis supplied. I 



! 
5.7.2.5 Occupat ional  Radia t ion Exposure 

The DRAFT makes no mention of  t h e  admonition i n  10 CFR 20 

t h a t  t h e  exposure  should  be  kep t  a s  f a r  below t h e  l i m i t s  a s  i s  

p r a c t i c a b l e  (ALAP). Furthermore,  it i s  n o t  demonstrated t h a t  t h e  

p l a n t  des ign  w i l l  l e a d  t o  exposure  ALAP. 

On September 26, 1975, NRDC submit ted  t o  NRC a  p e t i t i o n  t o  

amend 10 CFR 20.101. This  p e t i t i o n  and i t s  suppor t ing  document 

r eques t ed  a - f a c t o r  of  10 r educ t ion  i n  t h e  exposure  s t a n d a r d s  f o r  

younger workers and a  somewhat s m a l l e r  r educ t ion  f o r  o l d e r  workers.  

'Phe suppor t ing  document demonstrated t h a t  such changes were r e q u i r e d  

t o  b r i n g  t h e  r i s k  a s s o c i a t e d  wi th  occupa t iona l  r a d i a t i o n  exposure 

more i n  l i n e  wi th  t h e  r i s k s  a s s o c i a t e d  wi th  o t h e r  occupat ions ,  t o  

reduce t h e  r i s k  of  exposure t o  t h e  f e t u s  of  pregnant  employees, and 

t o  accoun t  f o r  t h e  s o c i e t a l  i m p l i c a t i o n s  of  t h e  g e n e t i c  damage 

induced i n  workers.  I t  was a l s o  shown t h a t  nuc lea r  i n d u s t r y  could  

accomodate t o  t h e s e  amendments. The p e t i t i o n  is  s t i l l  pending be fo re  

t h e  NRC. We a l s o  c a l l  t h e  S t a f f ' s  a t t e n t i o n  t o  NRDC, e t  a Z . ' s  

Content ion 8 ( a )  which r a i s e s  t h e  same i s s u e s .  

Here t h e  S t a f f  has ,  a s  it has  wi th  many o t h e r  i s s u e s  i n  t h e  

DRAFT, chosen n o t  t o  p r e s e n t  o r  comment upon t h e  i s s u e s  r a i s e d  i n  

NRDC's pending p e t i t i o n s  b e f o r e  t h e  NRC o r  our  Content ions  r e l a t e d  

t o  t h e  CRBR. Th i s  i s  a  c l e a r  v i o l a t i o n  of  NEPA. 

5.7.2.6 Transpor t a t ion  of  Radioact ive  M a t e r i a l ,  and 
5.7.2.8 FuelCycleImqacts 

Our comments r e l a t i v e  t o  t h e s e  s e c t i o n s  a r e  con ta ined  i n  

ou r  Comments on Appendix D (see. pages 31 - 33.)  

5.7.2.8 Summary of Annual ~ a d ~ a ' t i o n  Doses 

The d i s c u s s i o n  i n  t h i s  s e c t i o n  is  t o t a l l y  inadequa te  i n  t h e  

fo l lowing r ega rds :  

1) t h e  cumulat ive  dose  e s t i m a t e  due t o  

r a d i o l o g i c a l  r e l e a s e s  from t h e  p l a n t  a r e  l i m i t e d  

t o  a  50-mile r a d i u s ;  

2) t h e  S t a f f  does  n o t  c a l c u l a t e  t h e  

t o t a l  i n t e g r a t e d  dose  ove r  a l l  f u t u r e  t ime ;  

3) t h e  S t a f f  f a i l s  t o  c a r r y  t h e  anaxys i s  

t o  i t s  l o g i c a l  conc lus ion  by c a l c u l a t i n g  t h e  h e a l t h  

e f f e c t s ,  e . g . ,  cance r s  and s e v e r e  g e n e t i c  e f f e c t s ,  

a s s o c i a t e d  wi th  t h e  cumulat ive  dose  commitment, and 

i n  t h i s  r ega rd  t h e  S t a f f  f a i l s  t o  inc lude  t h e  p u b l i c  

h e a l t h  consequences due t o  t h e  g e n e t i c a l l y  s i g n i f i c a n t  

occupa t iona l  dose  commitment r e s u l t i n g  from exposure  

t o  t h e  CRBR and t h e  suppor t ing  f u e l  c y c l e  work f o r c e ;  

4) t h e  doses  a s s o c i a t e d  wi th  t h e  s u p p o r t i n g  

Fuel  Cycle (Table 5.13) a r e  unsupported by a n a l y s i s  

g e n e r a l l y  and a r e  i n  some c a s e s  e r roneous  ( s e e  ou r  

Comments on Appendix D ) ;  and 

5)  t h e  S t a f f  has  f a i l e d  t o  adequa te ly  document 

t h e  r e f e r e n c e s ,  methodology and assumpt ions  necessa ry  

t o  make a  c r i t i c a l  e v a l u a t i o n  of  t h e  d a t a  t h a t  a r e  

p resen ted .  

6. ~ n v i r o n m e n t a l  Measurement and Monitoring Program 

The S t a f f  i n d i c a t e s  i t  has  reviewed t h e  A p p l i c a n t ' s  moni tor ing 

program and "cons ide r s  the  proposed program adequate"  (DRAFT, p .6 -1 ) .  



There is no discussion of NRC and EPA's enforcement programs to 

insure the Applicants' program will be adequate. Enclosure 2 

provides a discussion of inadequacies in reactor environmental 

monitoring programs in the recent past and a need for a strong 

enforcement program. 

7. Environmental Impacts of Postulated Accidents 

It is clear from the discussion here .that the plant design 

has not been determined nor have the design basis accidents (DBAs) 

been determined. Furthermore, the Staff hasn't identified those 

structures, systems or components of the facility which require 

research and development to confirm the adequacy of the design, or 

the research and development program necessary to resolve safety 

questions associated with such structures, systems or components, 

much less determined a schedule of the RLD program. Instead, the 

Staff simply states: 

I f  any aspect  o f  the  design of the  pZant 
i s  considered t o  be inadequate i n  t h i s  
regard, the  S t a f f  w i Z Z  r equ i re  the  
appzicant  t o  make appropriate  mod i f i -  
c a t i o n s  as  a  cond i t ion  of  Zicenaing. 
(DRAFT, p.7-1.) 

and 

Accidents  having greater  consequences 
must be shown t o  be o f  acceptabZy Zow 

and 

The procedures empZoyed An the  design 
and review of  the  CRBR 4 be comparabze 
t o  those empzoyed for LWRsb [Emphasis 
supplied.] (DWFT, p.7-1.) 

and 

. . .  . des+gn b a s i s  acc iden t s  w i l l  be 
es ta 'b t ishsd and t h e i r  oonseouences be 
required t o  be s a f e t y  m i t i g a t e d .  (DRAFT, 
p.7-1.) 

and 

The postulated occurrences i n  Class  9 
i n v o l v e  sequences o f  success ive  f a i t u r e s  
t h a t  are  considered t o  be Less l i k e l y  
than those  required t o  be considered 
i n  the  design bases o f  p r o t e c t i o n  systome 
and engineered s a f e t y  f e a t u r e s .  The i r  
consequences could be sevepe. Edwevor. 
a8 wi th  LWRs, t h e  probab i t i t y  o f  t h e i p  
occurrence w i l l  be made so smal l  t h a t  
t h e i r  environmental impact w i l l  be 
acceptably  low. T h i s  can be accompEished 
by means of de fense  i n  depth  ( m u t t i p l e  
physical  b a r r i e r s ) ,  q u a l i t y  assurance 
for  des ign ,  manufacture amd operat ion,  
continued surve i l lance  azd t e s t i n g ,  and 
conserva t i ve  design. (DRAFT, p.7-2.) 

and 

The appt ioant  has proaidad in format ion  
t o  support h i s  view t h a t  such e v e n t s  a r s  
very  u n l i k e l y  and need no t  be  considered 
i n  e s t g b 2 i i h i n g  t h e  plant  des ign  bases .  
Recognizing t h e  p o s s i b i l i t y  t h a t  t h i s  
view may not be  sustained,  t h e  app l i can t  
has i d e n t i f i e d  spec ia t  prov i s ions  i n  t h e  
design which would be included t o  accomohate 

- s i t h e r  or  both  t ypes  of  e v e n t s ,  should there  
be a  requirement t o  do so. (DRAFT, p.7-2.) 

We note here in passing that one of these provisions is the sb-call& 

"ex-vessel core catcher." The efficacy of this core:catcher is h i e y  

speculative. With reference to the core-catcher, the Applicant in ,' 

the PSAR states: 

I f  the  ezperimental  data i n d i c a t e  thht go%* m 
fuel  b e h a v i o ~  i n  a  s a c r i f i c i a a  bed  5s wf 'hl 
predicted,  the  f i r s t  f a l tback  p o d e i o n  riZ2 be 
t o  redesign the  sacri f ic ia-2 b e d m s i n g  a d i j s p o ~ e n t  
s a c r i  f i c i a l  materi'al. I f  an aacep tab ta  ngz*a$ 
i s  no t  ava i lab le ,  t h e  EVCC conaspt wi2Z w- 1 

qu i re  s u b s t a n t i a l  mod i f i ca t ion ,  g o s s i b Z & - t a w .  
a  c r u c i b l e  design w i t h  a c t i v e ,  n~ol ihg  -?gat+ 
(Reference 1 0 ) .  (PSAR, p.1-5-28b.j ' " 



j Addi t iona l  evidence t h a t  t h e  CRBR design and s a f e t y  review is  

f a r  from complete i s  found i n  the'  S t a f f ' s  s t a t ement :  

As more d e t a i l e d  d e s i g n  i n f o r m a t i o n  becomes 
a v a i l a b l e  and t h e  r e s u l t s  o f  R&D programs 
a r e  o b t a i n e d ,  a  b e t t e r  under s tand ing  w i l l  
be gained  o f  t h e  l i k e l i h o o d  and e f f e c t s  o f  
c o r e  d i s r u p t i v e  a c c i d e n t s  and t h e i r  a s s o c i a t e d  
r a d i o a c t i v e  r e l e a s e s .  Thus ,  t h e  r i s k  per-  
s p e c t i v e  r e l a t i v e  t o  C l a s s  9 e v e n t s  which 
a r e  p re sen t ed  below w i l l  be f u r t h e r  deve loped  
a s  an ongoing  e f f o r t  by t h e  a p p l i c a n t  a s  
t h e  d e s i g n  i s  comple ted  and t h e  f a c i l i t y  
c o n s t r u c t e d .  (DRAFT, p.7-2 .) 

s p e c i a l  p r o v i s i o n s  [ a s  t h e  ex-vessel  
co re  c a t c h e r ]  i d e n t i f i e d  by t h e  a p p l i -  
cant -  a s  be ing  r e q u i r e d  a r e  Cn'cZ'uded i n  
'the' de.si$n. and: a r e  e ' f f e c t s v e .  [Emphasis 
supp l i ed . ]  (DRAFT, p.7-2.) 

Thus it is  c l e a r  t h a t  t h e  S t a f f ' s  p re l imina ry  conclusion */ 

t h a t  " the  a c c i d e n t  r i s k s  can be made accep tab ly  low,"- depends 

c r i t i c a l l y  n o t  on ly  on t h e  unsupported assumption t h a t  c e r t a i n  

undermined des ign  f e a t u r e s  a r e  i n  p lace  and a r e  e f f e c t i v e ,  bu t  

a l s o  on unsupported assumptions t h a t  c e r t a i n  r a d i o l o g i c a l  c r i t e r i a  

The S t a f f  h a s  requested an ex tens ion  of t ime t o  respond to related to t h e  consequences of p o s t u l a t e d  a c c i d e n t s  a r e  adequate 

t o  o u r  I n t e r r o g a t o k i e s  r e l a t e d  t o  t h e  s a f e t y  i s s u e s  d i scussed  above. and that t h e  Appl icant  w i l l  be  a b l e  t o  and w i l l  s a t i s f y  these 

In t h e i r  r e q u e s t ,  t h e  s t a f f  i n d i c a t e d  t h a t  it could not respond c r i t e r i a .  The c r i t e r i a  a r e  t h a t :  

because it had n o t  completed i t s  s a f e t y  review. A s  an  example, 

Enclosure  3 is t h e  S t a f f ' s  assessment concerning when they  w i l l  be 

i n  a p o s i t i o n  t o  respond t o  o u r  ques t ions  concerning t h e  models 

and computer codes t h a t  a r e  being used i n  t h e  s a f e t y  a n a l y s i s .  

Obviously, t h e  s a f e t y  a n a l y s i s  i n  t h i s  s e c t i o n  i s  premature,  and 

consequent ly  s o  is t h e  DRAFT. 

Not d e t e r r e d  by t h e  l a c k  o f  a d e c i s i o n  and t h e  determinat ion 

of t h e  DBAs, wi thout  completing t h e  s a f e t y  review and without  

determining t h e  R&D r equ i red  t o  c l a r i f y  t h e  p o s s i b i l i t y  o f  r e s o l v i n g  

t h e  s a f e t y  i s s u e s ,  t h e  S t a f f  proceeds wi th  a p r e s e n t a t i o n  of 

consequences of p o s t u l a t e d  a c c i d e n t s .  As noted p rev ious ly ,  t h i s  

p r e s e n t a t i o n  assumes with r e s p e c t  t o  t h e  seve re  a c c i d e n t  c a t e g o r i e s ,  

* l a rge  r u p t u r e  o f  primary p ip ing"  and "events  l ead ing  t o  co re  d i s -  

r u p t i b n , "  t h a t :  

The S t a f f  w i l l  r e q u i r e  t h a t  t h e  conse r -  
v a t i v e l y  c a l c u l a t e d  consequences  o f  t h i s  
[Class  81 e v e n t  t o  be  used  f o r  t h e  s a f e t y  
r e v i e w  o f  t h e  p a r a l l e l  d e s i g n  c a s e  n o t  
e z ceed  150 rem t o  t h e  bone,  25 rem t o  
t h e  whole body and 300 rem t o  t h e  t h y r o i d ,  
and t h a t  r e a l i s t i c a l l y  ana lg zed  consequences  
be a t  l e a s t  a  f a c t o r  o f  10 below t h e s e  
ment ioned  v a l u e s .  (DRAFT, p.7-6 .) 

(The l a s t  s en tence  i n  t h e  above quo te  l e a d s  t o  t h e  c r i t e r i o n  c i t e d  

on pages 6-7; above) . .. . 
On February 24, 1975, NRDC p e t i t i o n e d  t h e  NRC t o  reduce t h e  

e x i s t i n g  r a d i a t i o n  p r o t e c t i o n  **/ s t andards  f o r  exposure t o  i n s o l u b l e  
- 

alpha-emit t ing h o t  p a r t i c l e s .  The p e t i t i o n  included a r e q u e s t  f o r  

modi f i ca t ion  of 10 CFR p l O O . l l ( a ) ( l )  t o  inc lude  a lung p a r t i c l e  burden 

c r i t e r i o n .  The NRC has  y e t  t o  a c t  on t h i s  p e t i t i o n .  The S t a f f  

r a d i o l o g i c a l  c r i t e r i a  quoted above do no t  c o n t a i n  a lung p a r t i c l e  

**/ N l W  Suppl-tal Sutmission to the E m r i r o m t a l  protection Agency Public - 
r r e ~ i n g s  on Plutonium and the h m a n i m  E l m t s ,  Arthur R. Tzwlin and 
Thcmas B. Cochran, February 24, 1975; T q l i n  and Cockan, "Fadiation Standards 
for ~ o t  particles, " ~ e b r m q  14, 1974; and  awli in and Cochran, "me Hot Particle 
Issue: A Q-itique of WH-1320 as it Relates to the Hot Particle Hmtbesis." 
WIX, November 1974. 



burden criterion. Moreo~~, , ,,~uwra+re in the DRAFT is there a 

discussion of the health implications of insoluble alpha-emitting 

hot particles with respect to the CRBR and related facilitieg. 

The Staff also does not discuss the method that would be 

utilized to calculate the rem value to bone in the above quoted 

criteria. Recent data relative to this have been reviewed by Dr. 

Karl 2 .  Morgan and he concludes that the present approach may 

underestimate the bone dose in rem that would result from plutonium 
/. - 

by a factor of 250. This suggests that the bone dose in Table 7.1 

for Class 8.4 accidents should have been determined to be an order 

of magnitude higher than the criterion 

The ERDA Internal Review Board reviewing the PFES on the 

LMFBR program recognized plutonium toxicity as an outstanding 

unresolved issue. Under "Health Effects," the Board stated: 

The o u t s t a n d i n g  i s s u e  i s  whether  t h e  ho t  
p a r t i c l e  h y p o t h e s i s  should be assumed a s  
an a d d i t i o n a l  degree  o f  conse rva t i sm  i n  
p r o j e c t i n g  h e a l t h  e f f e c t s  o f  plutonium.=/ 

The ERDA Administrator in his December 31, 1971 Findings also 

recognized this as an unresolved issue -- one that would not 

be resolved before 1986. The Administrator stated: 

4 .  The FES shows t h a t  t h e  major a reas  
o f  u n c e r t a i n t y  l i e  i n  p l a n t  o p e r a t i o n ,  
f ue l  c y c l e  performance,  r e a c t o r  s a f e t y ,  
sa f eguards ,  h e a l t h  e f f e c t s ,  was te  
management, and uranium re source  a v a i l -  
a b i l i t y .  [Emphasis supplied.] 

and later on, 

1 0 .  On t h e  b a s i s  o f  t h e  m a t e r i a l  
s e t  f o r t h  i n  t h e  FES, I  f ind  t h a t  i f  
t h e  r e f e r e n c e  plan and i t s  suppor t i ng  
p r o g r ~ m m a t i c  e f f o r t s  v i g o r o u s l y  pursued,  

*/ Mrgan, Karl Z., "Suqqested Pluction of Permissible Epsure to' Plutonium 
h Other Transuranium Elements," Journal of Arne~aican Industrial Ilygiene 
(August 1975) . 

s u f f i c i e n t  in'fo.rmiat'Con. woul'd be' avdi'l'a'bta 
a s  e ' a r l y  a s  19 '86  t o  r e ' s o l v e  the'  maf0.r. 
'linc'e:r.tainti'e.s- a f f e c t i n g  widespread LMFBR' 
tachnology  deve lopment  : . . . [Emphasis 
supplied.] 

Even the Staff recognized the significance of the plutonium toxicity 

issue in the CRBR licensing proceeding stating: 

We a r e  awars o f  t h e  NRDC ' h o t  p a r t z c l e '  
p e t i t i o n  which i s  under a d v i s e m e n t - b y  
t h e  NRC. The for thcoming NRC d e c i s i o n  
on t h i s  p e t i t i o n  w i l l  be  cons ide red  b y  
t h e  S t a f f  i n  i t s  r e v i e w  o f  CRBRP and 
may a f f e c t  our  responses'.:/ 

The plutonium toxicity issue is yet another example of 'phe 

Staff going out of its way to avoid addressing outstanding unresolved 

issues -- issues we have raised as conterrtions in the CRBR licensing 

proceedings 

Until the plutonium toxicit-? issues raised in the hot particle 

petition of NRDC .and the report of.Dr. Morgan are resolved, the 

Staff radiological criteria cited on page 19 above, are indeterminate . 

with respect to safetv and ambiguous relative to desicjh objectives 

or acceptability. 

Clearly, what we have here is not a draft EIS assessing the 

environmental impact of a reactor of a specified design at a speclsied 

site, rather it is an environmental assessment of a reactor ,,-e of 

undetermined design that is ass~7med to be effective and caprble 

of meeting specified criteria. This DRAFT can only be considered 

as an instrument for the licensing of criteria, cer~arniy not a 

reactor But worse still, the adequacy of +.he criteria is not 

even addressed in the DRAFT, 

*/ N17C Staff 'S Pespnse 'I0 Natdral Resources Defense Osuncil Intemqztory N m h ~  
Kine of First Set, mket No. 50-537, February 24, 1976, p. 3. We also refer the 
Staff to Issw No.5 in tk NI7C Wanrandun f r a n  Stephen H. Hanauer to Carmissioner 
Gilinsky, March 13, 1975 (Enclosure 4). 

**/ PETS, LMFBR Program, P.IV.B-19. - 



! Before  l e a v i n g  t h i s  section, one f i n a l  g r a s s  e r r o r  is  worth To ignore  t h e  f a c t  t h a t  GESMO and t h e  d e c l s i o n  on plutonium r e c y c l e  

no t ing .  The S t a f f  s t a t e s :  is  i n  abeyance pending completion of t h e  s tudy  o f  sa fegua rds  i s  

The Commission's  r e g u l a t i o n s  r e q u i r e  t h a t  
an a p p l i c a n t  d e s i g n  manufac ture  and o p e r a t e  
t h e  p lan t  t o  m in im i ze  t h e  l i k e l i h o o d  o f  
p o s t u l a t e d  a c c i d e n t s .  DRAFT, p.7-1.) 

Th i s  i s  p a t e n t l y  absurd.  Were it t r u e ,  t h e  r e a c t o r  des ign  would 

. i n c l u d e  more than  two independent and redundant  scram systems. Also, 

t h e  " r e f e r e n c e  des ign"  would n o t  even e x i s t  s i n c e  t h e  a d d i t i o n a l  

p r o v i s i o n s  o f  t h e  " p a r a l l e l  des ign"  ( e .  g . ,  t h e  c o r e  c a t c h e r )  would 

have t o  be inc luded  t o  minimize t h e  l i k e l i h o o d .  

7.3 Safeguards  Cons ide ra t ions  

The sa fegua rds  d i s c u s s i o n  r e p r e s e n t s  one o f  t h e  most i r r e -  

s p o n s i b l e  s e c t i o n s  of  t h e  DRAFT. Nowhere i s  it mentioned t h a t  s a f e -  

gua rds  a r e  p r e s e n t l y  under i n t e n s i v e  s tudy  by t h e  NRC and t h a t  t h e  

e v e n t u a l  u se  o f  plutonium a s  a  f u e l  h inges  upon t h e  outcome of  t h e s e  

ongoing s t u d i e s .  NRC S p e c i a l  Safeguards  Study i s  des igned:  

1. To determine s a f e s u a r d  o b j e c t i v e s .  

2. To determine t h e  n a t u r e  and s i z e  o f  t h e  
t h r e a t .  

3. To determine t h e  n a t u r e  o f  t h e  sa fegua rds  
system r e q u i r e d  t o  reduce t h e  r i s k  t o  t h e  l e v e l  
of  t h e  o b j e c t i v e s .  

4 .  To determine t h e  monetary c o s t  of an 
adequate  sa fegua rds  system. 

inexcuseab le  and i r r e s p o n s i b l e .  Obviously t h e  d e c i s i o n  on Pu- 

r e c y c l e  i s  c e n t r a l  t o  t h e  LMFBR and t h i s  should  have been f u l l y  

d i scussed  i n  t h i s  DRAFT. I f  f o r  no o t h e r  reason (and t h e r e  a r e  

many) t h i s  DRAFT should  be withdrawn and r e w r i t t e n .  

We would l i k e  t o  i n c o r p o r a t e  by r e f e r e n c e  he re  a l l  of  t h e  

safeguard r e l a t e d  comments submit ted  by o u r s e l v e s  and o t h e r s  wi th  

r e s p e c t  t o ' t h e  D r a f t  EIS on t h e  LMFBR Program (WASH-1535) and wl th  

r e s p e c t  t o  t h e  D r a f t  GESMO (WASH-1327). These should  be cons ide red  

a s  an  i n t e g r a l  p a r t  of  ou r  comments on t h e  DRAFT, and we r e q u e s t  

t h a t  t h e  S t a f f  g i v e  t h e  same c o n s i d e r a t i o n t o  t h e s e  a s  it g i v e s  t o  

t h e  comments h e r e i n .  

The DRAFT (pages 7-13, 7-14, and Appendix E) makes r e f e r e n c e  

t o  e x i s t i n g  sa fegua rds  r e g u l a t i o n .  We a r e  convinced t h a t  t h e s e  

r e g u l a t i o n s  a r e  t o t a l l y  inadequate  and wish t o  i n c o r p o r a t e  by r e -  

f e rence  ou r  p e t i t i o n  t o  NRC r e q u e s t i n g  t h e  agency t o  under take  
*/ - 

emergency measures t o  upgrade t h e  e x i s t i n g  sa fegua rds .  

Our views on t h e  inadequac ie s  of  t h e  domest ic  sa fegua rds  

program a r e  summarized i n  ou r  r e c e n t  tes t imony b e f o r e  t h e  House 

Committee on I n t e r i o r ,  Subcommittee on Energy and t h e  Environment 

of t h e  Committee on I n t e r i o r  and I n s u l a r  A f f a i r s  (Enclosure  5 ) .  

5.  To determine t h e  s o c i e t a l  c o s t  of such a  8 .  Need f o r  t h e  Proposed F a c i l i t y  
system i n  terms of  c i v i l  l i b e r t i e s  and 
i n s t i t u t i o n a l  changes.  

I t  i s  c l e a r  from t h e  d i s c u s s i o n  h e r e  t h a t  t h e  NRC S t a f f  has 
The DRAFT does n o t  even mention t h e  c i v i l  l i b e r t i e s  and i n s t i -  

n o t  made an independent .assessment  o f  t h e  wisdom of  t h e  proposed 
t u t i o n a l  changes a s s o c i a t e d  wi th  sa fegua rds  and y e t ,  t h e s e  a r e  

c e n t r a l  i t ems  i n  t h e  c u r r e n t  deba te  ove r  t h e  v i r t u e  of  u t i l i z i n g  
* Natural Resources Dsfense Council Petition For Adoption of RrErgenncy Safe- 
A d  *easures or ,  Al ternat ia ly ,  for k i a w t i o n  of Licenses, February 2, 1'376. 

p lutoqium a s  a  f u e l .  To ignore  t h i s  i s s u e  is an o u t r i g h t  v i o l a t i o n  

o f  N E P ~  wherein r e s p o n s i b l e  opposing views a r e  t o  be p resen ted .  



action, instead relying uncritically on ERDA's Proposed Final 

and Final Environmental Statements (PFES and FES) on the LMFBR 

Program, and the ERDA Administrator's Findinqs of June 3 0 ,  1975 ana 

December 31, 1975. After quoting liberally from these sources 

the Staff concludes: 

The overaZZ o b j e c t i v e  o f  t h e  LMFBR program 
i s  t o  ' e s t a b z i s h  a  broad t e c h n i c a l  and 
e n g i n e e r i n g  b a s e  s u f f i c i e n t  t o  p e r m i t  
i n d u s t r i a l  invoZvement  r e q u i r e d  f o r  a  
commerciaZ b r e e d e r  i n d u s t r y . '  ERDA 
i d e n t i f i e d  t h e  CRBRP a s  a n  i m p o r t a n t  
e l e m e n t  i n  a t t a i n i n g  t h i s  o b j e c t i v e  
(ERDA-1535, S e c t i o n  I .  B. I ) .  The ERDA 
A d m i n i s t r a t o r ' s  F i n d i n g s  o f  December 31, 
1975 s u p p o r t  t h i s  s t a t e m e n t  and s p e c i f i c a l l y  
r e j e c t  t h o s e  o p t i o n s  i n v o z v i n g  r a p i d  
a c c e Z e r a t i o n  o f  t h e  program because  o f  t h e  
' l a c k  o f  any d e m o n s t r a t i ~ n ' ~ Z a n t  o r  Zarge 

p l a n t  e x p e r i e n c e  . . . '. SimiZarZy ,  deZays 
o r  o m i s s i o n  o f  t h e  CRBRP from t h e  program 
a r e  s t a t e d  t o  be u n a c c e p t a b z e  (ERDA-1535). 
The S t a f f  c c n c l u d e s  t h a t  t h e  a p p Z i c a n t f s  
d i s c u s s i o n s  o f  t h e  need f o r  t h e  CRBRP a r e  
c o n s i s ' t e n t  w i t h  e x i s t i n g  and p r i o r  d e t e r m i n a t i o n s  
b y  ERDA (Arc) a r i s i n g  from t h e  NEPA r e v i e w  
o f - t h e  LMFBR Program. If r e a l i z e d .  t h e  
b e n e f i t s  d e r i v i n g  from t h e  Program would 
b e  o f  major n a t i o n a 2  s i g n i f i c a n c e .  The 
CRBRP, a s  a  key.  eZement i n  t h e  program, 
can  t h e r e f o r e  p r o v i d e  a  b e n e f i t  s i g n i -  
f i c a n t l y  g r e a t e r  t h a n  t h a t  which  m i g h t  be 
a t t r i b u t e d  t o  t h e  g e n e r a t i o n  o f  e l e c t r i c i t y  
i n  a  g e n e r a t i n g .  s t a t i o n  o f  i t s  s i z e .  
[Emphasis supplieh. 1 (DRAFT, p.8-4.) 

What the Staff has done here is to uncritically accept the 

Applicant's justification for the CRBR. To argue that ERDA is 

not the Applicant is absurd considerina the footnote on page-] 

of the DRAFT: 

L e g i s Z a t i o n  was e n a c t e d . i n  January 1976 
by t h e  Congress  which  a u t h o r i z e s  r e a s s i g n m e n t  
o f  t h e  overaZZ managemenh r e s p o n s i b i l i t y  t o  
ERDA; however,  t h e  n e c e s s a r y  c o n t r a c t s  
among t h e  p a r t i e s  l ~ a v c  n o t ,  y e t  b e e n  r e v i s e d .  
PMC wouZd c o n t i n u e  t o  a d m i n i s t e r  t h e  f i n a n c i a l  
i n t e r e s t s  o f  t h e  u t i l i t y  i n d u s t r y  and arrange  
f o r  p a r t i c i p a t i o n  o f  u t i Z i t y  p e r s o n n e l .  

This absurdity has also been pointed out, as we indicated prabiously, 

by the ASLB when they stated: 

The i n t i m a t e  r e t a t i o n s h i p  be tween  ERDA 
and t h e  A p p l i c a n t s  r e d u c e s  t o  a  mere 
t e c h n i c a l i t y  t h e  i n f e r e n c e ' t h a t  ERDA i s  
n o t  o f f i c i a l l y  o r  f o r m a t t y  d e s i g n a t e d  
a s  a  member A p p l i c a n t . /  

NEPA requires an independent benefit-cost analysis of the 

CRBR by NRC. The Staff has chosen to independently assess only the 

costs and to uncritically accept the Applicant's assessment of the 

benefits. Clearly this is in violation of NEPA and the DRAFT should 

be withdrawn and rewritten. 

In this section the Staff purports to analyze alternatiyes 

to the proposed action. As noted previously, the Staff has relied 

uncritically on the Applicant's (the ERDA Administrator's) view 

-that the presently proposed,CRBR Program as scheduled, "should pro- 

vide sufficient experience in design, procurement, component fabri- 

cation and testing, licensing and plant construction and operation 

" Since the Staff erroneously believes it has no legal oblii 
~ 

gation to critically review the Applicant's (the ERDA Administrator's) 

Findings, it has excluded any discussion of alternatives to the CRBR 

Program, and has excluded any discussion of alternative CRBR schedules. 

Furthermore, the Staff's analysis of alternative CRBR sites is 

limited to sites within the TVA System. 

*/ Ibid. - - 



One o f  NRDC e t  a l . ' s  Content ions  i n  ou r  P e t i t i o n  f o r  Leave 

t o  In t e rvene  i s  t h a t  t h e  Appl icant  has  n o t  included an adequate  

a n a l y s i s  of  t h e  a l t e r n a t i v e s  t o  t h e  CRBR, inc lud ing :  

a )  A f u l l  range of  LMFBR program s t r u c t u r e s  and 
schedu les  i s  no t  p re sen ted .  Consequently,  t h e  t iming 
and even t h e  need f o r  t h e  CRBR has  n o t  been demonstrated; 

b)  The a l t e r n a t i v e  o f  s t r e t c h i n g  o u t  t h e  LMFBR 
development and postponing t h e  CRBR i s  n o t  analyzed;  

C )  A l t e r n a t i v e  des igns  t o  meet t h e  o b j e c t i o n s  
expres sed  by t h e  Panel  on Advanced Nuclear Power o f  t h e  
"Corne l l  Workshop on Major I s s u e s  of  a  Na t iona l  Research 
and Development Program" a r e  no t  analyzed;  

dl A l t e r n a t i v e  concep t s  f o r  t e s t i n g  t h e  s a f e t y  
and economic v i a b i l i t y  of  t h e  b reede r  concept  a r e  n o t  
analyzed;  

B )  A l t e r n a t i v e  methods of  ownership and c o n t r o l  
o f  t h e  CRBR a r e  no t  analyzed;  

f )  A l t e r n a t i v e  methods f o r  funding t h e  CRBR a r e  
n o t  analyzed;  

g) A l t e r n a t i v e  s i t e s  wi th  more f avorab le  environ-  
mental  and s a f e t y  f e a t u r e s  a r e  n o t  analyzed;  

h) Underground s l t i n g  is  n o t  analyzed;  
i) CRBR s i t i n g  a l t e r n a t i v e s  c o n s i s t e n t  w i th  t h e  

o b j e c t i v e  o f  r e s t r i c t i n g  LMFBRs t o  n u c l e a r  parks  i s  no t  
analyzed.  Co-locating t h e  CRBR i n  a  n u c l e a r  park  wi th  
CRBR f u e l  c y c l e  f a c i l i t i e s  is  n o t  d i scussed .  

These same d e f i c i e n c i e s  a r e  noted i n  t h e  DRAFT. 

Asked by t h e  Appl icant  t o  i d e n t i f y  and d e s c r i b e  each s p e c i f i c  

a l t e r n a t i v e :  

1) method o f  c o n t r o l  and ownership; 2) method 

of funding;  3) and s i t e ,  t h e  a n a l y s i s  o f  which you con- 

s i d e r  t o  be necessary  f o r  an adequate  a n a l y s i s  o f  a l t e r n a t i v e s  

t o  t h e  CRBR 

NRDC responded: 

1) A l t e r n a t i v e  methods of  c o n t r o l  and ownership: 

i) complete c o n t r o l  and ownership by p r i v a t e  

i n d u s t r y ;  

ii) complete c o n t r o l  and ownership by t h e  

Federal  government - ERDA. 

2) A l t e r n a t i v e  methods o f  funding:  

i) complete funding by, t h e  u t i l i t i e s ;  

ii) complete funding by the  Fede ra l  

government - ERDA; 

iii) t h e  p r e s e n t  arrangement excep t  p r i v a t e  

i n d u s t r y  ( e . g . ,  u t i l i t i e s )  assuming t h e  open- 

ended r i s k ;  

i v )  same a s  (iii) excep t  p r i v a t e  i n d u s t r y  

and government s h a r i n g  t h e  r i s k ,  e . g . ,  each 

s h a r i n g  50 p e r c e n t  of  t h e  c o s t  ove r runs .  

3) A l t e r n a t i v e  s i t e s :  

i) i n  an a r e a  having more f avorab le  meteorology 

i n  terms of  t h e  s i t e  x/Q v a l u e s ;  

ii) t h e  Hanford Reservat ion;  

iii) t h e  NRTS Idaho Rese rva t ion ;  

i v )  t h e  Nevada T e s t  S i t e ;  

V )  co- located wi th  an LMFBR f u e l  r ep rocess ing  

p l a n t  (e .g . ,  t h e  h o t  p i l o t  p l a n t )  and an LMFBR 

f u e l  f a b r i c a t i o n  p l a n t  ( a s  mentioned i n  our  

Content ion 10 (i) ) ; 

v i )  underground s i t e s  ( a s  mentioned i n  our  

Content ion 10 (h) . )  . 
A l t e r n a t i v e  s i t e  i i )  was chosen f o r  r easons  i d e n t i f i e d  i n  our  

Comments on Sec t ion  2 . 6  Meteorology. 

As Alvin M .  Weinberg, former D i r e c t o r  o f  t he  Oak Ridge 

Nat ional  Laboratory (ORNL), noted. i n  a  February  13, 1975 l e t t e r  

t o  Mr. Anders, Chairman of  t h e  NRC (Enclosure  61,  one of t h e  

reasons  t h e  p r e s e n t  CRBR s i t e  was s e l e c t e d  was because it was 



ad jacen t  t o  ORNL, thereby p rese rv ing  t h e  op t ion  o f  co- locat ing None of t h e s e  a l t e r n a t i v e s  a r e  d i scussed  i n  t h e  DRAFT. 

a l l  b reeder s  i n  nuc lea r  parks  ( A l t e r n a t i v e  (v )  above) .  The 

a l t e r n a t i v e  TVA s i t e s  d i scussed  by t h e  S t a f f  appear t o  be con t r ived  

s i t e s ,  chosen a f t e r  t h e  o r i g i n a l  s i t e  was s e l e c t e d .  A s  we have 

noted i n  our  Content ions ,  o t h e r  ERDA owned f a c i l i t i e s  ( A l t e r n a t i v e s  

(ii) through ( i v )  above t h a t  preserved .the nuc lea r  park o p t i o n  

( A l t e r n a t i v e  ( v ) )  should have been among t h e  a l t e r n a t i v e  s i t e s  

considered by t h e  S t a f f .  These were s u r e l y  considered i n  t h e  

o r i g i n a l  s i t e  s e l e c t i o n .  

As noted by Steven Hanauer i n  I s s u e  6 ( c )  of Enclosure 4 ,  

underground s i t i n g  ( A l t e r n a t i v e  ( v i )  above) ,  an a l t e r n a t i v e  favored 

by D r .  Edward T e l l e r ,  i s  p r e s e n t l y  being considered by t h e  S t a f f .  

Aanauer no tes  t h a t  underground s i t i n g  may o f f e r  s u b s t a n t i a l  s a f e t y  

improvements. 

F i n a l l y ,  we want t o  c a l l  t h e  S t a f f ' s  a t t e n t i o n  t o  NRDC, 

e t  a t .  ' s  Contention 6  ( c )  : 

c l  The c l o s e  p r o x i m i t y  o f  a  g a s e o u s  d i f f u s i o n  
p l a n t  and t h e  Oak R i d g e  N a t i o n a l  L a b o r a t o r y  t o  
t h e  s i t e  and t h e  p o s s i b l e  l o n g  t e r m  e v a c u a t i o n  
o f  t h o s e  f a c i l i t i e s  a s  t h e  r e s u l t  o f  a  CRBR 
a c c i d e n t  i n v o l v e s  u n a c c e p t a b l e  r i s k s  t o  t h e  
n a t i o n a l  s e c u r i t y  and t h e  n a t i o n a l  e n e r g y  
s u p p l y .  

A r e l a t e d  i s s u e  i s  r a i s e d  by Hanauer (Encloscre  4 ,  I s sue  6(b1)  where 

he s t a t e s :  

A r e l a t e d  prob lem i s  o u r  p r e s e n t  t o t a l  l a c k  o f  
c o n t r o l  o v e r  what  3 3 e s  i n  n e a r . t h e  p l a n t  a f t e r  
t h e  s i t e  i s  a p p r o v e d .  We h a v e  some vague  words  
a b o u t  t h e  l i c e n s e e ' s  r e s p o n s i b i l i t y  t o  s t a y  i n -  
formed a b o u t  s u b d i v i s i o n s ,  a m m u n i t i o n  p l a n t s ,  
LNG t e r m i n a l s  cnd o t h e r  p o s t  c o n s t r u c t i o n  m a t e r i a l -  
i z a t i o n  o f  t h i n g s  t h a t  would have  made t h e  s i t e  
unacceptable i f  known b e f o r e  l i c e n s i n g .  Someday 
some o p e r a t i n y  r e a c t o r  i s  g o i n s  t o  have  a  new 
n e i g h b o r  o f  a  r e a l +  abo1,7inable  k i n d  and we a r e  
g o i n g  t o  have  t r o u b l e  c o p i n g  w i t h  i t .  

It might seen r e p e t i t i o u s  t o  again  s t a t e  t h i s ,  bu t  t h e  S t a f f  

d i scuss ion  i n  t h i s  A l t e r n a t i v e  s e c t i o n  is y e t  ano the r  example' of t h e  

S t a f f  f a i l i n g  t o  d i s c u s s  i s s u e s  r a i s e d  i n  o u r  con ten t ions ,  another  

v i o l a t i o n  of NEPA and ano the r  reason f o r  withdrawing t h e  DRAFT. 

10 .  Evaluat ion of the: Proposeit Acfion- 

I n  t h e  d i scuss ion  of "Unavoidable Adverse Environmental 

Impact" under "Radiological  E f f e c t s "  t h e  S t a f f  d i smisses  a c c i d e n t  

r a d i a t i o n  exposure,  one of t h e  most important  i s s u e s ,  w i t h  t h e  

one sentence:  

T h e  r i s k  a s s o c i a t e d  w i t h  a c c i d e n t a l  
r a d i a t i o n  e x p o s u r e  would  b e  v e r y  
low ( C h a p t e r '  7)..- 

As we noted i n  our  review of Chapter 7, t h i s  i s  an  unsupportable  

conclusion s i n c e  it depends on t h e  unsupported assumptions t h a t  

c e r t a i n  undetermined design f e a t u r e s  w i l l  be pu t  i n  &ace and w i l l  

be e f f e c t i v e  and t h a t  c e r t a i n  r a d i o l o g i c a l  c r i t e r i a  r e l a t e d  t o  t h e  

consequences of pos tu la t ed  acc iden t s  a r e  adequate  and t h a t  t h e  

A p p l ~ c a n t  w i l l  be a b l e  t o  and w i l l  s a t i s f y  t h e s e  c r i t e r i a .  What 

a joke! 

Furthermore, a s  we noted i n  our  d i s c u s s i o n  o f  s e c t i o n  5.7.2.8 

above, while t h e r e  i s  a  d i scuss ion  o f  t h e  man-rem commitment ( l i m i t e d  

t o  50-mi r a d i u s )  t h e r e  i s  no d i scuss ion  of t h e  h e a l t h  consequences 

( e . g . ,  t h e  number of cance r s  and seve re  g e n e t i c  e f f e c t s )  caused by 

t h i s  man-rem commitment. The S t a f f  compares t h e  dose  t o  n a t u r a l  

background, ev iden t ly  be l i ev ing  c o s t  should be welghed a g a i n s t  c o s t s  

(of  an unre la t ed  phenomena) l n s t e a d  of weighing t h e  c o s t s . a g a i n s t  

t h e  b e n e f i t s  of t h e  proposed a c t i o n  and t h e  n e t  b e n e f i t s  of t h e  

proposed a c t i o n  a g a i n s t  t h e  n e t  b e n e f i t s  of a l t e r n a t i v e s .  
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The discussion of decommissioning is inadequate for reasons 

we have outlined in NRDC e t  a l . ' s  Contention 14 (Enclosure 7). 

The Benefit-Cost analysis (Section 10.4) makes a mockery of 

NEPA in its failure to compare the proposed action against the 

alternatives identified in our Contentions. ( S e e  discussion of 

Section 9 of the DRAFT). 

In the Benefit-Cost Summary the Staff notes that it: 

r e v i e w e d  t h e  a p p l i c a n t ' s  proposed  
p l a n t  ( C h a p t e r  31 anh'made an i n d e p e n d e n t  
e v a l u a t i o n  o f  t h e  e n v i r o n m e n t a l  e f f e c t s  
o f  c o n s t r u c t i o n  and o p e r a t i o n  ( C h a p t e r s  4 
and 5 1  a t  t h e  p r o p o s e d  s i t e  ( c h a p t e r  2 1 .  
[Emphasis supplied.] (DRAFT, p.10-10.) 

As noted previously, the 'Staff takes the position that it is not 

legally required to make an independent evaluation of the benefits 

of the proposed action. Instead the Staff simply concluded: 

Thz p r i n c i p a l  b e n e f i t s  o f  t h e  proposed  
f a c i l i t y  would be t o  d e m o n s t r a t e  t h e  
l i q u i d  m e t a l  f a s t  b r e e d e r  n u c l e a r  r e a c t o r  
c o n c e p t  f o r  commercial  u s e  i n  g e n e r a t i n g  
e l e c t r i c a l  power.  (DRAFT, p.10-6.) 

Precisely, how will the CRBR demonstrate each of its major objectives 

(DRAFT, p. 1-1) : 

1) the technical performance; 
2) reliability; 
3) maintainability; 
4) safety; 
5) environmental acceptability; and 
6) economic feasibility 

of an LMFBR central station electric power plant, and how will 

it confirm the value of this concept for conserving natural resources? 

What criteria does the Staff believe must be met in order to conclude 

that each of the above objectives will be met? What are the impli- 

Staff concludes in the last line of its Benefit-Cost Summary, that 

". . . the CRBRP, as a demonstration plant, is a key element in the 
evaluation and development of the LMFBR concept." (DRAFT, p.10-10.) 

Its hugh, $2 billio~l cost (and probably much more) makes it a "key 

element." This doesn't demonstrate the benefits outweigh the costs, 

or that this is the preferred alternative. 

Appendix D - Environmental Effects of the CRBR 

Fuel Cycle and Transportation of Radioactive Materials 

2. Environmental Considerations 

a. Fuel Cycle Impacts 

The Staff has indicated that Table 2 is prepared utilizing 

information and data presented in five references, and "Where 

necessary, the values reported for the generic model LMFBR [discussed 

in the latter references] were scaled to the CRBR requirements . . . "  
(DRAFT, p.D-3). It is impossible to provide specific comments 

on the values in Table 2, since the Staff does not provide any 

further information on how the estimates were made. We cannot tell 

which entries were scaled from data in which references, the page 

or pages where the data are presented in the references, etc. 

The same holds for the data presented in Tables 3 through 7. (DRAFT, 

pp.D-8 through D-14.) 

cations of not meeting one ok more of the objectives? Instead of 

mak\ng an independent analysis of the benefits of the CRBR, the 



We call the Staff attention to NRDC e t  a l .  ' s  Con- 

tention 9: 

9 .  The ER does  n o t  i n c l u d e  an adequate  
a n a l y s i s  o f  t h e  env i ronmen ta l  impact  o f  
t h e  f ue l  c y c l e  a s s o c i a t e d  w i t h  t h e  CRBR. 

al  The impact  o f  r eproces i sng  o f  
s p e n t  f ue l  and p lu tonium s e p a r a t i o n  r e -  
qu i r ed  for  t h e  CRBR i s  n o t  i n c l u d e d .  

b l  The impact  o f  t r a n s p o r t a t i o n  o f  
p lu tonium r e q u i r e d  for  t h e  CRBR i s  n o t  
i n c  Zuded. 

C )  The impact  o f  d i s p o s a l  of was t e s  
from t h e  CRBR s p e n t  f ue l  i s  n o t  i n c l u d e d .  

d )  The impact  o f  an a c t  o f  sabotage ,  
t e r r o r i s m  o r  t h e f t  d i r e c t e d  a g a i n s t  t h e  
p lu tonium i n  t h e  CRBR f u e l  c y c l e ,  i n c l u d i n g  
t h e  p l a n t ,  i s  n o t  i nc luded  nor i s  t h e  impact  
o f  v a r i o u s  measures i n t ended  t o  be used t o  
p reven t  sabotage ,  t h e f t  o r  d i v e r s i o n .  

The Contention applies equally to the DRAFT. Again, the Staff 

appears to have gone out of its way to ignore the issues raised 

in our Contentions in its preparation of the DRAFT. 

Until the Staff identifies more precisely how it arrived 

at ths values in Tables 2 through 7 in Appendix D and Table 7.4 

on p.7-12, we can only provide the following general comments. 

We incorporate by reference NRDC's comments on the DRAFT 

and Proposed Final EIS on the LMFBR Program (WASH-1535) and DRAFT 

GESMO (WASH-1327) related to the LWBR fuel cycle and transportation. 

To the extent that data in Table 2 through 7 were drawn from WASH- 

1535and WASH-1327, the Staff should check our comments for appli- 

cability. For example, Table 7.4 (DRAFT, p.7-12) provides an 

estimate of the dose resulting from a Category 5 accident that 

is totally inconsistent with the ORNL Staff analysis, "An Evaluation 
/ 

of the Shipment of Nuclear Materials through the Year 2000,"- 

*/ 
reviewed in NRDC's Comments. on WASH-1535.- 

Our comments relative to Sections 5.7.1.5. 5.7.1.8 and those 

related to plutonium toxicity in Section 7 apply equally to 

the fuel cycle impacts radiological evaluation. 

*/ PFES, Liquid Mctal Fast Weeder -&or Prcqrw, Volune VI, 1974, 
U.S. Atomic b r g y  Ccmnission, WSH-1535, ~p.VI.38-69, to VI.38-74. 

*/ PFES, Liquid bktal Fast Breeder Reactor Program, Volume VI, Wen* 1974, 
G.s. ~tcmic hergy Ccrrmission, WH-1535, p.w.38-69. 
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The A p p l i c a n t  has  f a i l e d  t o  conply  w i t h  t h e  r equ i remen t s  o f  

10 C.F.R. P a r t  100 (Appendix A) i n  d e s i g n a t i n s  t h e  q u a n t i t a t i v e  

v i b r a t o r y  ground motion d e s i g n  b a s i s  f o r  t h e  f r c i l i t y .  

Basis 
The A p p l i c a n t  h a s  d e s i g n a t e d  t h e  S a f e  Shu'iclo~m Ear thquake 

a s  a  V I I - V I I I  o r  "weak" V I I I ;  it has  d e s i g n a t e d  a  ground a c c e l e r a -  

t i o n  f o r  t h e  f a c i l i t y  of  .18g. 

A. The S a f e  Shutdown Ear thquske 

As a  s t a r t i n q  p o i n t  i n  e s t a b l i s h i n g  t h c  S a f e  Shutdown Ear th -  

quake,  Appendix A  r e q u i r e s  a  d e t e r m i n a t i o n  o f  t h e  l a r g e s t  h i s t o r i -  

c a l  e v e n t  i n  t h e  t e c t o n i c  p r o v i n c e  i n  which t h e  f a c i l i t y  i s  t o  b e  
1 / -, 

l o c a t e d .  10  C.F.R. P a r t  100 ( ~ p p e n d i x  A (V) ( a )  ) .- I n  t h i s  c a s e ,  

t h e  maximum h i s t o r i c a l  e v e n t  i n  t h e  Sou the rn  Appalachian T e c t o n i c  

P r o v i n c e  is t h e  G i l e s  County, V i r g i n i a  ea r thquake  which occur red  

o n  May 31,  1897. The Na t iona l  Oceanographic and Atmospheric 
2/ -. 

A d m i n i s t r a t i o n  o f f i c i a l l y  c l a s s i f i e s  t h i s  e v e n t  a s  a  WlI V I I I .  

1/ Under c c z t a i n  c i r cums tances  npr,enclii: A r c q u i r c s  d c o i g ~ ~ a t i o n  of a  - 
S a f e  Shutdown Earthquake g r c a t c r  t han  tl?c m?.rimum h i s t o r i c a l  evcn t .  
10  C.F.R. P a r t  100 (Appcndis A 5511 a n d  V ( a ) .  
2 C o f f m a n  and Von Hake, Earthquake His tory  o f  t h e  United S t a t e s  

1973),  t h e  o f f i c i a l  pub l i ca t ion  of NOAA lists t h e  event a s  an f 
IQII VII.  This is apparent ly  a  typographical  e r r o r .  

The United S t a t e s  Geo log ica l  Survey is i n  accord  w i t h  t h i s  

c l a s s i f i c a t i o n .  D r .  G i l b e r t  B o l l i n g e r ,  i n  a  r e c e n t  examinat ion 

of  t h e  even t  concluded t h a t  a  M M I  V I I I  is a  p rope r  ass ignment .  

B u l l .  Seism. Soc. Amer .g ,pp .  1033-1039 (1971) .  See  a l s o ,  

Eppley, Ear thquake H i s t o r y  of t h e  Uni ted  S t a t e s  (1965) which 

c l a s s i f i e s  t h e  e v e n t  a s  an PiMI  V I I I .  

I n t e r v e n o r s  submit  t h a t  p rope r  d e s i g n a t i o n  o f  t h e  S a f e  

Shutdotln Ear thquake is a t  l e a s t  a  MI41 V I I I .  

B. Maximum V i b r a t o r y  A c c e l e r a t i o n  

Appendix A r e q u i r e s  d e t e r m i n a t i o n  o f  t h e  maximum v i b r a t o r y  

a c c e l e r a t i o n  a s s o c i a t e d  wi th  t h e  S a f e  Shutdown Ear thquake (10 

C.F.R. P a r t  100 ( ~ p p e n d i x  A ( V ) ( a ) ) ) .  A r e c e n t  r e - e v a l u a t i o n  

of t h e  e m p i r i c a l  r e l a t i o n s h i p  between i n t e n s i t y  and a c c e l e r a t i o n  

has  been conducted by T r i f u n a c  and Brady. T r i f u n a c ,  M.D.  and 

A.G. Brady, On t h e  C o r r e l a t i o n  o f  Se i smic  I n t e c s i t y  S c a l e s  w i t h  

t h e  Eeaks o f  Recorded S t rong  Ground Plotion, B u l l .  Seism. Soc. 
3/ - 

Amer. 65, pp. 139-162 (1975) .   his s t u d y  i s  based 'on  a  compre- 

h e n s i v e  d a t a  s e t  and, i n  f a c t ,  h a s  been  c i t e d  by t h e  NRC S t a f f  

i n  s u p p o r t  o f  t h e i r  conc lus ions  r e g a r d i n g  i n t e n s i t y  vs .  a c c e l e r a -  
4/  - 

t i o n  v a l u e s .  

3 See a l s o ,  T r i f u n a c ,  M . D . ,  and.A.G. Brady, On t h e  C o r r e l a t i o n  
5; E k x e l e r a t i o n s  o f  S t ronq  l lo t ion  w i t h  Ear thquake Magnitude, 
E p i c e n t r a l  D i s t a n c e  and S i t e  c o n d i t i o n s ,  P ros .  U .  S. ~ a t i o n a l  C0nf. 
on  Ear thquakes  Eng.,  Ann, Michigan 43-52 (1975) ;  T r i f u n a c ,  M . D . ,  
P re l imina ry  Ana lys i s  o f  t h e  Peaks o f  S t r o n g  Ear thquake Ground 
Motion -- Dependence of Peaks on Ear thquakc S i t e  C o n d i t i o n s ,  Du l l .  
Seism. Soc. Amer. (1976) .  

4 /  I n  t h e  h l a t t e r  o f  COXSOLIDATED E.DISON COPiPAHY OP tJCI.1 YORlC, INC. 
TIndj.an P o i n t ,  Unit  Nos. 1 ,  2 & 3 )  Docket Nos. 50-3 ,  2 4 7  & 20G; 
NRC STAFF ANSI:IERS TO CCPE I;JTE::I:OGATORIES, See Answer, Q-21. 



ENCLOSURE 1 (b) 

5/ 
A t  a  recent  hearing - D r .  Trifunac.postu1ated thc  following 

a s  t he  appropriate  values f o r  i n t e n s i t y  vs.  reasonable es t imate  

of upperbound peak acce le ra t ions :  

MM I n t ens i t y  Peak Acceleration 

V I  I .2g 

V I I I  .4g 

I X  .759 

Thus, in te rvenor  submits t h a t  pursuant t o  tile requirements 

of Appendix A the  ground acce le ra t ion  value f o r  the f a c i l i t y  

should be designated a s  .4g. 

5/ In t he  Milttcr of I'UDI,IC SE1:VICE COMPANY 0' NEVJ I IAbl lJSIIIRC,  c t  a l .  
T~enbrook S t a t i on ,  Units 1 G 2 ) ,  Docl;c:: 140s. 50-843, 4 4 4 ;  Di rec t  
Tcst i i~~ony o f  1.i.D. Trifunac.  

ated a t  the meeting, a s  expected, but REGULATORS Denise, assistant direetsr 'for apaLl 
$ey received surprising support. One pmj&ts a t  the commission. The,plant. 

' ~ t o ~ o s a l .  callina for a study .of how he saw.  i s  now desiened to  withstand s 
the anti&ion fight h i  cost Ste-. 

vens over the years drew 9% of the 8.6 
miqion sharesvotei,  partly because of The earthquake. risk 
the,backing of large institutional in- 
vest'ors S U C ~  Carnerie  om. of New f o ~  a f 2 ~ f  breeder 

rainine sunnort. A numbel! of mn- rector forknvironmenta~ mnseriation. 

York Thii indicates-that [loose al- 
liance already formed by the TWU and The Administration's plan to build a 
nonunion, dissident shareholders-with 1st-breeder reactor demonstration 
church and student groups waiting in plant near Oak Ridge. Tenn., has had 
the wiqgs-could put considerable pres- its share of critics who have assailed 
sure onStevens. the project as too mstly and possibly 

As a!reault of its fight against the  unsafe. A11 this appeared swept aside 
TWU, St?vens has been found guilty of last year, however, when the project's 
labor l ay  violations 13 times by the management wm overhnuled and Con- 
NLRB; board rulings sgainst the com- g r a  approved more funds  But now 
pany hav6 been upl~eld eight times by the project has m n  afoul of the Nudear 
federalappealscourts and three tlmes Regulatory Commlssion, arhich l w t  
by the Supreme Court. "This is not a June toughened its formula for calcu- 
matter of hidden crime," said dissident lating earthquake resistance. Now. 
shareholder Bob Hall of Chapel Hill, says the NRC, the plant's design is not 
N. C., a t  theatevens. meeting. "This is up to the harardr of the site. 

record of ooen lawlessness." Hall, edi- The Energy Research & Develop 
tor of a magazine named Southern Ez- ment Administration, which rvill build 
posure, proposed the two labor resolu- the plant along with several private 
tions, and the Securities & Exchange utilities, muntered by asking the U.S. 
Cpmmission ruled over Stevens objec- Gwlogienl Survey to put the projeet's 
tlons that they had to be considered site in a gentler earthquake category. 

Although therwt i  had no part in or- 
ganizing the shareholder fight, union 
officials also appeared a t  the annual ' .. . _ . . . . ,... - -I< _..i.i .._, ...,, 3 

rempt proc&dings against Stevens are "ERD* real~zes that the cheapest t h ~ n g  
pending In federal appeals courts. Two to do 1s to reduce the size of the quake 

meeting-the TWV owns 11 shares of 
Stevens  stock-to criticize Stevens' 
"adamant position against 
They charged that Stevens has refused 
ta negotiate a contract a t  Roanoke 
Rapids, N. C., where the TWLI has its 
lone uni t  Warned Tiqu's organizing di- 
rector. Paul Swaity: ;'A confrontation 
is building up between J. P. Stevens 
andorganized labor that may very well 
cost shareholders millions and millions 
of dollars." \ 
Support. James D. Fibley. Stevens 
chairman, &led the meeting protest 
"a charade" and indicated that Stevens . 
did not intend to relent in its fight i 
against unionization. ~ e c h u s e  the TNU ? 
represents only 3.600 Stevens' workers, j 
Finley said, "93% of our people don't 

weeks ago, the A ~ l , i I o  erecutivc coun- 
cil named a five-ma11 commitlee of top 
union lcaders to devise an "acti6n p r o  
gram" against Stevens. f 

Moreovcr, the T ~ U  is expecced to 
merge in June with the Amnlgamated 
Clothing Workcrs. ~vhich has conducted 
many succc~sful boycotts, including  he 
big czimpaign against Farah M[g. Co. 
in Lhe carly I9:Os. A Stevens boycott 
will not occur until after the mercer. 
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bul "it is a forcgone conclusion," says a 
TWU olliciai. h 
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want unions." He added: "Ai far  aa I'm 
GES:iGii 

concerned we're going to p'oteet their 
rights." \ The UDT stoutly refused "Obviously," 

But the anti-Stevens battl a dearly saivs Henrv W. Coulter. the survey's di- 

rather than redesign the plant." 
Bascd on an eartllquake that hit 

Gilcs Count>-. Va.. in IS-, the USCS 
say-s the reactor should bc built to w i l h  
ycznd a qu;tkc of an  intensity or 8 on a 
scale of 12 I.:KD:\ has asked for a cl3ssi- 
fiqution o( 1.9. 

.A final <locision is due nest wek .  lrut 
it is u ~ ~ l i l ~ c l ~  tllzht thc SI:l: (viii 11:lck 
down. c n D A  sinlply miscnlr~~lalcd thc 
"cround 1rcc1crntion"-thc latcrnl 
forces-of a postul>tcd c:~rLltquakc ;kt 
tllc plant site, ncrording Lo Ilirhnrd P. 

p u d '  aoccleratioi force of UL d 
gravity, while it  should be designcd to  
cope with aJor:e of Z% of mavity. 
Tho coa Estimates of th t fobt  of rede- 
signing the plant a n  M high as $100 
million OMuials of Pmjezt Msnage- 
ment Corp.. which is running-the job 
for EBDA and its utilities partners, say 
such a figure is too high They insist 
tlrey can stay within their $2 billion 
budget But  with the work scheduled to  
begin this fall, ERDA is cleuly worried. 
I t  is picking up 85% of the bill, a d  each 
month af delay, to pvcs gen- 
eral manager, Peter Van Nort, could 
add $12 million to  the cost 

If east overruns do re8ult. i t  Rill be 
NRC'S fault, Van Nort declares. When 
the company applied for an  operating 
license in 1914, he n o t e ,  the standard 
called for an  intensity 8 quake with a 
given formula fo r  oalculating the  
gmund.aooelemtion. But last June the 
NRC tightened the formula. 

The uscs ia also being overly stnct,  
he says. in  its interpretstion of the 
Ciles County quake An intensity 8 
earthquake would cause factory Sacks  
to  fall and water levels to change in 
wells 'They [the LISCS] were aaking 90- 
year-old people t ohmember  if the %.a- 
ter  level changed in their wells during 
the quake," Van Nort says. 

Nerertheless. PUC and ERDA arm p m  
paring for an  advene decision. Sey- 
mour Baron, senior r i c e p r ~ i d e n t  of 
Burns & Roe inc., archit&-engineers 
for the*-, concedes that ' h e  s i l l  
have t o  go hack and look a t  all the 
structures within the plant." But he  
hones that anv overhaul will not run 
inio &&big60ney." '~e  may be able 
to get by." he sap. "without major ad- 

t ~ m b e r  ~ndust ryand tlte Forest Scr!.ic'> 
Ccarcd that thc baln could spread bun- 
tionwide and cripple U. S. limlwr p m  
dudion. Now Congrcsa ia Mpping  inur 
Lhc fi#t. The Forest b rv i cc  is likrly lo  
cmem.e with its mnLrol of timbcr nr:tc- 

sponsors u y  will I~nlaniv cnvimnarm 
1111 :xnd timber rolisitlcr;~liuns. 

The out l ina  or r possible slu(i.r 



ENCLOSURE 2 

Reactor Environmental Monitoring 

Reactor environmental monitoring programs are inadequate to 

determine whether routine releases from a licensed reactor meet 

design objectives. 

Documented evidence of this is with respect to the 

Shippingport Atomic Power Station operated by Duquesne Light 

Company. The Shippingport incident began in 1971. Details of 

the controversy are provided in an article from the Beaver County 

(Pa.) T i m e s ,  written by ~ o e l  Griffiths, June 7, 1974. 

According to the Times ,  1971 Shippingport's own monitoring 

program was reporting the lowest radioactive releases of any 

commercial reactor in the,country. At about the same time, a 

private firm, NUS, was asked by Duquesne Light to conduct environ- 

mental monitoring in connection with the proposed construction of 

a second nuclear plant on the Shippingport site. Dr. Sternglass, 

reviewing NUS monitoring reports, discovered abnormally high 

radiation levels measured by NUS and reported this in January 1973. 

NUS attempted to absolve itself of the blame by attributing the 

high levels to fallout. The AEC accused NUS (which had performed 

similar environmental monitoring surveys and safety studies for 

some 34 other nuclear power plants) of bungling the job. Dr. John 

Harley, Director of AEC's Health and Safety Laboratory is quoted 

as saying "This (NUS) draft proves to my satisfaction that the work 

of this organization is incompetent." Pennsylvania Governor Milton 

J. Shapp appointed a commission to investigate. The Shapp Commission's 

report had not been released as of June 1974 (the date of the Times 

article) although originally promised in October 1973. Reportedly, 

this was because some of the commissioners did not agree with 

"final drafts" of-the report reflecting the view that there were 

no serious problems connected with Shippingport itself. The. 

Times interviewed four of the five scientific members of the 

commission. While there was disagreement among the commissioners, 

some of the responses to questions put to the commissioners are 

enlightening. For example: 

Was S h i p p i n g p o r t ' s  r a d i a t i o n  m o n i t o r i n g  
program s a t i s f a c t o r y ?  

ALL: No. 

What were t h e  shor tcomings  t h a t  most  con- 
cerned  you? Dr. Degro t t :  F i r s t ,  because  
o f  t h e  inadequacy o f  t h e  mon i to r ing  program, 
i t  was i m p o s s i b l e  t o  de t e rmine  how much 
r a d i a t i o n  e zposure  t h e  people  i n  t h e  surrounding  
area  had been  r e c e i v i n g  from S h i p p i n g p o r t .  

Second,  and perhaps more e s s i n r k ,  aas  e  fac 
a  e  i r  ( s i c )  r a d i o a c t i v i t y  l e v e l s  measures  i n  
1 9 7 1  by NUS were i gnored  by t h e  Duquesne L i g h t  
Company, t h e  AEC and t h e  r e l e v a n t  h e a l t h  a g e n c i e s  
u n t i l  Dr. S t e r n g l a s s  b lew t h e  w h i s t l e .  .There 
was d e r e l i c t i o n  o f  d u t y ,  . I  t h i n k .  

Dr. Morgan: The s h i p p i n g p o r t  mon i to r ing  
program was worse t han  none a t  a l l  i n  my 
o p i n i o n .  I n  a  n u c l e a r  p l a n t  t h e r e  a r e  many 
ways t h a t  r a d i o a c t i v i t y  can escape  i n t o  t h e  
env ironment  w i t h o u t  a lways  b e i n g  d e t e c t e d  by 
t h e  mon i to r ing  i n s t r u m e n t s  a t  t h e  p l a n t  i t s e l f ,  
even  w i t h  a  good mon i to r ing  s y s t em .  

- S o  u n l e s s  ycu have a  thoroughgoing  mon i to r ing  
program i n  t h e  env ironment  beyond t h e  p l a n t  
s i t e ,  you ' r e  no t  going  t o  measure a l l  t h e  r a d i o -  
a c t i v i t y  t h a t  g e t s  o u t .  But S h i p p i n g p o r t ' s  
env ironmenta l  mon i to r ing  program was a lmos t  
nonex i s  t e n t .  

Then, when t h e y  d id  g e t  some d e t a i l e d  env i ron -  
mental  d a t a  from NUS showing h i g h  l e v e l s ,  t hey  
s a t  on i t .  I t ' s  j u s t  u n t h i n k a b l e  t o  me t h a t  sonie- 
t h i n g  damning l i k e  t h a t  would be i n  t h e  r ecords  
w i thou t  some e x p l a n a t i o n  o r  a c t i o n  b y  t h e i r  
h e a l t h  phys i c s  pe r sonne l .  



A second example of inadequate environmental monitoring is 

with respect to Consumers Power Company's Palisades Nuclear Plant 

near South Haven, Michigan. Consumers Power was fined $19,000 

by the AEC for a series of violations including failure to con- 

trol radioactive releases, failure to correct chronic operating 

problems in a timely fashion (inability of waste gas decay system 

to provide seven day holdup for potentially high-radioactivity 

gtiseous waste); failure of management to perform its safety review 

function: and failure to report occurrences as required. (AEC 

News Releases, August 14, 1974, p.4 and September 18, 1974, p.1). 

Consumers Power was accused of knowingly operating the Palisades 

plant when their radioactive gas holdup system was not functioning 

and not reporting this to the AEC. 

A third example is with respect to Commonwealth ~dison 

Company's Dresden Nuclear Power Plant in Morris, Illinois. The 

AEC has proposed fining Commonwealth Edison $25,000 for 18 apparent 

violations occurring between June and September of this year (AEC 

News Releases, December 18, 1764, p.6). According to the AEC: 

The apparen t  v i o l a t i o n s  i n v o t v e d  management 
o f  t h e  p l a n t ' s  r a d i o a c t i v e  was te  l radwaste l  
s y s t em ,  an unptanned and u n c o n t r o l t e d  r e l e a s e  
o f  r a d i o a c t i v i t y  from Dresden U n i t  1 and 
imp lemen ta t i on  o f  t h e  f a c i l i t y ' s  s e c u r i t y  
plan.  None o f  t h e  v i o t a t i o n s  i n v o t v e d  an 
immediate t h r e a t  t o  pub t i c  h e a l t h  and s a f e t y .  

The r e l e a s e  o f  r a d i o a c t i 3 i t y  occurr-ed on 
August  I S  when 1 , 1 3 0  g a l l o n s  o f  water  from 
t h e  u n i t ' s  laundry  tank were pumped i n -  
a d v e r t e n t l y  i n t o  t h e  I l l i n o i s  R i v e r  through 
a  v a l v e  t h a t  shoutd have been  c l o s e d .  
The r a d i o a c t i v i t y  was u n d e t e c t a b t e  above 
~ r a t u r a l  background l e v e t s ' a n d  posed no 
pub l i c  h e a l t h  o r  s a f e t y  haqard.  

D i rec to r  o f  Reguzatory  Opera t i ons ,  D r .  
Donald F .  Knuth,  , i n  a  l e t t e r  t o  t h e  Company, 
s a i d  t h e  i n c i d e n t  was t h e  ' l a t e s t  ezample 
o f  f a i l u r e .  t o  p roper l y  manage r a d i o a c t i v e  
was te  o p e r a t i o n s :  

Other  apparent  v i o l a t i o n s  i n v o l v i n g  t h e  
radwaste  s y s t em  i n c l u d e  t h e  Company's 
f a i t u r e  t o  e z e r c i s e  c o n t r o l  o v e r  t h e  u s e  
o f  v a l v e s  through which  r a d i o a c t i v e  l i q u i d s  
can be d i s charged ,  t o  conduct  r e q u i r e d  
a n a t y s e s  f o r  r a d i o a c t i v e  i s o t o p e s  and 
t h e  c a l i b r a t e  mon i to r ing  i n s t r u m e n t a t i o n .  
The s y s t ems  a r e  de s igned  t o  keep t h e  r o u t i n e  
r e l e q s e  o f  n a d i o a c t i v i t y  from nuc l ear  p l a n t s  
a s  low a s  p r a c t i c a b l e .  

Aside from the 18 violations, the fact that 'radioactivity was 

undetectable above natural background levels* following the release 

of 1,130 gallons of water from the laundry tank brings into question 

the effectiveness of the environmental monitoring program. 

Other notable examples of failures in nuclear industry 

environmental monitoring programs (although not directly associated 

with commercial nuclear power plants) include: 

1. The ioss at the AEC's -ford Reservation 
of 115,000 gallons of high level radioactive 
waste over a 51 day period during which no one 
monitored the tank (Ruc l eon i ca  Week, JUly 2 6 ,  
1973). 

-2;-The discovery that tritium was leaking 
offsite from the AEC's Rocky Plats piutonium 
facility only after the tritium turned up in 
the drinking water in Broomfield, Colorado. 
3. The discovery by the EPA that cattle 
grazing in the R~cky Flaks area <offsite& s w  
a high degree of plutonium in their .J.unq% - 
(The Washington Pos t ,  December 6 ,  1974, ~ ~ 3 ) .  
4. The discovery of plutonium in the sedunent 
of the Erie Canal next to the Mound Laboratary. 

This 1974 Survey is by no means an exhaustive list of the kind&: .? , 

of inadequacies experienced In nuclear facility envjronmental mon. i+r~>  

programs, rather it represents th= numerous examples that wuld 

be uncovered by a more extensive litpture search. 



ENCLOSURE 3 

ENCLOSURE 4 

Attaclled you r i l l  find. in accordant. rritb yDur oral request, 
discussion of suoe technical 1ssucs I believe.to b e  im*ortnnt 
subjccts .For C~7~:iiSsion consiazration. v l thou~b cot n,cessartly 
fn the i~mediate future. The lis: I s  confinld to reactor u l c t y  
topics. 

I have also appondcd a l i s t  of s m c  recctor safety p ~ i i c y  issues 
tha t  have cone t o  my attention In. technical rcvicvis. 

Thsnc enclosures rcprescnt R:.~ personal vict:s and havs not been 
staffed out with the organizations nomally co:;ccrr;ed with such 
matters. 

Stephen H. Kanauer 
Technical Advisor ~ricl s 

1. Technical Issues 
2. Policy Issues 

cc: w/encl 
Chalnnan Anders 
Canisstoncr Kcnnzdy 
Colmi ssioner Xason 
Ca,:issioner &::den 
L.V. Gossick 
E. Case 
H. Kouts 
F. Schroed~r 
A. Gianbusso 
R. Hinoguc 



IMPORTANT TECHNICAL REACTOR SAFFIY ISSUES FACING THE COFt'lISSION NW 
OR IN IHE NEAR FUTURE 

1. Design Objectives and Safety Oesisn Basis f o r  Water Reactors 

. Although your mother-in-law and your Congressman wil l  t e l l  you t h a t  
the  s a f e t y  goal i s  zero r i s k ,  we knon t h a t  t h i s  i s  unat tainable-and t h a t  
some non-zero r i s k  must be accepted i n  a l l  a c t i v i t i e s .  The social  quest ion 
involving cos t / r i sk /benef i t  comparisons of t h e  various a l t e r n a t i v e s  t h a t  
a r e  r e a l i s t i c a l l y  ava i lab le  needs to  be establ ished.  The Rasmussen Study 
made an important f i r s t  s t e p  in quant i t a t ive  r i s k  evaluation but t h e  
technology i s  not y e t  ava i lab le  t o  resolve t h i s  question i n  a completely 
q u a n t i t a t i v e  way. The study has pointed ou t  a d i s p a r i t y  between ( a )  our 
present  "design basis"  sa fe ty  approach i n  which a l l  potent ial  accidents  
a r e  e i t h e r  put i n t o  t h e  design bas i s  f o r  caqple te  mit igat ion o r  remain 
ou ts ide  t h e  design bas i s  and have no safeguards compared t o  (b )  t h e  more 
r e a l i s t i c  vie#point of a spectrum of accidents  each krith probabil i ty  and 
consequences of i t s  own. Serious consideration should be given t o  modifying 
the  present  all-or-nothing approach in t h e  l i g h t  of r e a l i t y .  

2. Design Objectives and Safety Design Basis f o r  Hon-\later Reactors 

For non-vrater reac tors ,  we have n e i t h e r . t h e  operating experience nor 
t h e  .Safety Study t o  guide us i n  developing c r i t e r i a .  The s i t u a t i o n  i s  . '  , : 
reasonably well ii l  hand f o r  HTGRs, but the potent ial  f o r  a l l toca ta ly t ic  
pos i t ive  feedback leading t o  core  nuclear explosions in LllFBRs i s  c rea t ing  
grea t  uncertainty regarding t h e i r  design requirements. Calculat ions of 
such v io len t  events a r e i n c r e a s i n g  in scope and sophis t i ca t ion .  However, 
t h e  r e s u l t s  presently depend t o  a considerable extent  on t h e  phenomena 
postulated t o  occur. For the near  term, t h e  s t a f f  has already decided 

' t h a t  a core  disassembly accident  must be p a r t  of  the  l i c e n s i ~ l g  design 
basis .  This decision i s  subject  t o  fu ture  revision based-on f u r t h e r  research 
t h a t  ERDA i s  convinced wi l l  show t h a t  such events are so improbable they need 
n o t  be considered. . . 

Adequate sa fe ty  must be provided. Too much s a f e t y  - added s a f e t y  equipsent 
no t  actual  1 y needed t o  provide 'adequate sa fe ty  - wastes scarce and valuable 
resources. Attent ion t o  improbable severe postulated events tends t o  short-  
change more probable but l e s s  severe accidents  t h a t  should be considered. 

An 'important coro l la ry  i s sue  i s  whether t h e  planned LblFBR s a f e t y  research 
programs meet the  t o t a l i t y  of NRC needs. . , 

3.. ' ~ e l i a b i l i t y  and t h e  Single Fa i lu re  C r i t e r i a  
4 

NRC has not establ ished q u a n t i t a t i v e  r e l i a b i l i t y  c r i t e r i a  f o r  sa fe ty-  
re la ted  systems. The operat ing p lan t s  are one of  our chief  sources o f  
information but rre do not knon whethar the r a t e  of  abnormal occurrences 
now being experienced i s  a s a t i s f a c t o r y  one o r  not. ble do know t h a t  
nuclear u n i t  a v a i l a b i l i t i e s  and capac i t i es  a r e  not s a t i s f a c t o r y .  We need t o  f ind  out whether s a f e t y  system a v a i l a b i l i t y  i s  s a t i s f a c t o r y  Xnd to 
improve whatever aspects  of r e l i a b i l i t y  need improving. 

4. Human Performance 

present designs do not  make adequate provision f o r  the  l i m i t a t i o n s  o f  
people. Ideans must he found t o  imprave t h e  performance of the  people 
on whom we depend and t o  improve t h e  design of equipment so t h a t  i t  i's 
l e s s  independent on human performance. 

The potent ial  f o r  in te rna l  and external sabotage c0ns t i tu t ing .a  p u b l i c  
s a f e t y  hazard, and t h e  degree t o  brhich design and operat ion needs t o  t ake  
sabotage in to  account, need t o  be del ineated.  Studies now'underuray should 
help, but some of the  i s sues  a r e  non-technical. In s p i t e  o f  t h i s , d i f f i c u l t y ,  
technical  c r i t e r i a  a r e  needed. 

The r e l a t i v e  r o l e s  of human operation and automation (both with and wfthout 
on-line computers) should be c l a r i f i e d .  C r i t e r i a  a re  needed regarding allowable 
computerized safety-related functions and computer hardware acd software 
requirements, f o r  safety-related ap?l i ca t ions .  

. . . . 5. Plutonium Dose C r i t e r i a  . . 

Present accident  dose gu ide l ines  values a r e  given only f o r  whole-body 
and thyroid doses. Other dose components (lung, GI t r a c t ,  bone) should be 
covered by s imi la r  guidel ines.  A number ( o r  numbers) f o r  plutbnium 
is p a r t i c u l a r l y  badly needed and wil l  be p a r t i c u l a r l y  hard t o  es tab l i sh .  

6. S i t i n g  

Present c r i t e r i a  f o r  s i t i n g  a r e  i n n e e d  of  improvement i n t h e  following 
. . areas:  

a. The design basis  external  events now i n  use f o r  l i cens ing  a r e  founded 
on various schemes f o r  est imating a "probable maximum" event. ble do no t  have 
any good way of est imating the return in te rva l  o r  the frequency of  t h e  
earthquake o r  flood calculated in t h i s  clay. Furthermore re a r e  not  l i k e l y  
t o  develop methods f o r  doing so i n  the near  fu ture  because o f  the  s h o r t  



history (a few hundred years a t  best) and the long recurrence interval desired 
(sometimes we ta lk  about a mil 1 ion years).  Various developmental methods 
fo r  estimating frequencies of design basis events, chosen as we choose them, 
give recurrence in t e rva l s  substantially shorter than a million years. The 
lack of knouledge and the desire to be conservative i s  going to  make 
resolution of t h i s  problem very d i f f icul t .  

b. Our population. s i t ing  c r i t e r i a  are  indefinite a t  best. The applicant 
i s  required t o  study population distributions around a s i t e  and to  project 
them fo r  the l i f e  of the plant which, of course, he can do only very crudely, 
but our cr i te r ion  fo r  population d i s t r i b ~ ~ t i o n  surrounding the plant are very 
vague. Recent attempts to be more quanti tat ive in t h i s  area met with great  
resistance from the industry and from the old AEC. They tend to  be over- 
simplified,  but I believe we.could do bet ter  than has been done. A related 
problem i s  our present to ta l  lack of control over what goes in near the 
plant a f t e r  the s i t e  i s  approved. LIe have some vague ncrds about the 
l icensee's  responsibil i ty to  stay infoned about subdivisions, ammunition 
plants. LP!G t e rmina?~  and other post construction materialization of things 
tha t  would have mac'e the s i t e  unacceptable i f  known before licensing. Someday 
some operating reactor i s  going to have a new neighbor of a rea l ly  abominable 
kind and we are going to  have'trouble coping with i t .  

c. I believe we are not being serious enough about s i t ing  a1,ternatives 
that '  may offer  substantial safety improvements. An obvious example i s  
underground s i t i ng  about which we are j u s t  s tar t ing  a study in RES. 

7. Deqree of Detail and Realism i i  Safety Evaluations 

The grea t  improvement in computer codes available fo r  use in analyzing 
the  course and consequences of postulated accidents has rather naturally led 
t o  a corresponding increase in the depth and detail  of Regulatory review of 
these accidents. On the face of i t  t h i s  i s  a good thing. I t  leads to better 
technical understanding and increased realism in evaluations. B u t  i s  overall 
safety review enhanced by such detailed examination of certain design basis 
accidents? I t  i s  a t  leas t  arguable tha t  a broad brush treatment, with plenty 
of arb i t rary  conservatisms, gives a t  l ea s t  as much safety with a l o t  less  
work on everybody's part. A recent and obvious example i s  the 'new ECCS 
regulation, which specifies in gory detail  exactly how these calculations are  
t o  be made. There are many arguments f o r  and against use of such deta i l s  and 
the  subject i s  about r ight  fo r  reopening, in my opinion. 

8. Fuel Performance, 

The performance of l i gh t  water reactor fuel in normal service has been 
disappointing to  say the leas t .  One would have thought tha t  by th i s  time 
fuel technolosy would be well developed. The appearance of such d i f f i cu l t i e s  
as densification, hydriding, hot pel l e t s ,  and the recent incident a t  Dresden 
where a transient,  well within a l l  l imi ts ,  resulted in unexpected fuel 
fa i lures  - a l l  t e l l  us tha t  fuel technolog i s  not in as good a s t a t e  as we 
thought. The related technology of.estab1 ishing fuel damage 1 imits under 
accident conditions i s  even less well established, principally b- -cause PBF 
is so many years late.  

9. Pu Recycle 

This i s  not primarily a reactor problm. The reactor aspects seem t o  
me t o  be adequately in hand. 

A related subject i s  the very lqrge increase in the capabil i ty of the NRC 
s t a f f  t o  make independent calculations in many accident areas. This has 
proved t o  be invaluable in increasing the s t a f f ' s  technical'understanding 
and should be contir!ued even i f  some of the deta i l s  a re  recognized as too 
detailed f o r  1 icensing. 



REACTOR SAFETY POLICY ISSUES 

1. In te rna l  Q u a l i t y  Assurance 

we a r e  not  taking our own medicine with regard t o  a qua l i ty  assurance 
program i n  Reg. kle do not have a q u a l i t y  tssurance organization, independent 
o f  t h e  l i n e ,  report ing t o  higher management and we have very l i t t l e  audit ing 
and QA in t h e  l ine .  I f  10 CFR 50, Appendix B ,  i s  good s t u f f ,  then i t  should 
be applied t o  t h e  NRC organization. This must be applied t o  the  q u a l i t y  
o f  our  product - sa fe ty  decisions --as  wel.1 a s  the  quanti ty and t imeliness . 
o f  our output. 

2. Making Better ,  Faster  and More Generic Decisions 

Our recen t  record i s  mixed. A good example .isATblS and a bad example 
is turb ine  miss i l es ,  about which we seem not t o  be able t o  make up our 
minds. -Fu ture  technical  s a f e t y  review should no t  be endless and mindless 
r e p e t i t i o n  of what we have been doing f o r  the  past  couple of years  but 
r a t h e r  consolidat ion i n t o  general decisions and general p r inc ip les ,  b e t t e r .  
t d e n t i f i c a t i o n  of what i s  t r u l y  inportant  ( r i s k  evaluat ion?) ,  and increasing 
automation of  rou t ine  evaluations. 

3. S t a b i l i z a t i o n  of Requlation Requirements and Standardization .of Desiqns 

0 u r . r e c e n t  reviews of t h e  standardized designs t h a t  have'been submitted 
-and recen t  discussions on standardizat ion (and piggy-back). show the  
f o l l  owing : 

a. The standardizat ion designs submitted a r e  not consolidat ions o f  
previous experience. The proposed standard designs include a large number 
o f  "improvements" not y e t  ac tua l ly  designed. So, these  f i r s t  standard CPs 
wil l  be based 0 n . a  bunch of promis.es, even more than recent  custom CPs. 

b. New tnfornat ion from design,and operating experience and s a f e t y  
research programs, and new insights . ,as  a r e s u l t  of t h i s  experience and 
research have pointed t h e  way t o  improvments i n  sa fe ty  t h a t  seem worth- 
while  and i n  some cases necessary. The pace and guidel ines of the standard 
reviews has not permitted implementation of these,  so they a r e  hanging over 
our  heads a s  a se r ious  t h r e a t  t o  s tandardizat ion.  

c. As a r e s u l t  of a. and b. and of t& long time h g  between tdplay's 
bunch of  promises and construct ion and operation of standard plants ,  more 
a t t e n t i o n  needs t o  be paid t o  the execution of s tandardizat ion over t h e  
next several  years  and s t a b i l i z a t i o n  of Rqg requirements. 

'4. Too Many Surpr i ses  

This  ts c lose ly  r e l a t e d  t o  Item 3. In t h e  past  couple o f  y e a r s  surprtaeq 
have come both from operat ing experience and from improved understanding 
by both Reg and t h e  industry of sa fe ty  problemss we thought were put .to bed, 
An obvious example is a l l  t h e  t rouble  we had with ECCS evaluat ion models. 
Innovation by applicants  wi l l  continue to  geherate surprises.  Me must 
develop methods f o r  dealing with these  surpr i ses ,  In cases and gener ica l ly ,  
without having a f i r e  d r i l l  each time. 
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We were r eques t ed  t o  p r e s e n t  a n  overview of  s a f e g u a r d s  

a8 a p p l i e d  t o  t h e  domest ic  n u c l e a r  i n d u s t r y .  We s h a l l  make two 

p o i n t s  i n  t h i s  p r e s e n t a t i o n :  

1 . .  E x i s t i n g  domest ic  s a f e g u a r d s  a r e  t o t a l l y  inadequa te .  

W e  b e l i e v e  t h a t  t h e  s i t u a t i o n  e x i s t i n g  today  i s  c r i t i c a l  and 

have p e t i t i o n e d  t h e  NRC t o  t a k e  f a r - r e a c h i n g  a c t i o n  i r m e d i a t e l y .  

2. The development o f  an  adequa te  system o f  domest ic  s a f e -  

gua rds  f o r  a l a r g e  c i v i l i a n  p l u t o n i u n  i n d u s t r y  w i l l  most l i k e l y  

p i o v e  t o  be a n  i m p o s s i b i l i t y .  Moreover, i n  t r y i n g  t o  develop and 

s u s t a i n  such a sa fegua rds  system we w i l l  be  f o r c e d  t o  a c c e p t  

major a l t e r a t i o n s  i n  o u r  open s o c i e t y  and i t s  i n s t i t u t i o n s .  We 

have g rave  doubt  t h a t  a p lutonium f u e l e d  economy i s  compa t ib l e  

w i t h  c i v i l  l i b e r t i e s  a s  we know them today.  

During 1973 and 1974 a number o f  r e p o r t s  were pub l i shed  t h a t  

were h i g h l y  c r i t i c a l  of  e x i s t i n g  domes t i c  sa fegua rds .  Prominent 



among t h e s e  were two G?.O r e p o r t s ,  t h e  r e p o r t  of t h e  Ford Energy Late  l a s t  y e a r ,  a f t e r  undergoing c l a s s i f i c a t i o n  review,  

P o l i c y  P r o j e c t  by W i l l r i c h  and Tay lo r ,  and t h e  AEC's Specia l .  t h e  r e p o r t s  of numerous NRC sa feguards  c o n s u l t a n t s  were made 

Safeguards  Study known a s  t h e  Rosenbaum ~epor t . l ' - l /  

Prodded by t h e s e  r e p o r t s  t h e  AEC modified i t s  safeguard 

r e g u l a t i o n s  i n  1974. IIowever, t h e  Rosenbaum Report ,  pub l i shed  

a f t e r  t h e  r e g u l a t i o n s  were changed, concluded wi th  t h e  fol lowing:  

"Even though sa feguard  r e g u l a t i o n s  have j u s t  been 
r e v i s e d  and s t r eng thened ,  we f e e l  t h a t  [ t h e ]  new 
r e g u l a t i o n s  a r e  inadequate  and t h a t  immediate s t e p s  
should be taken t o  g r e a t l y  s t r e n g t h e n  t h e  p r o t e c t i o n  
of s p e c i a l  nuc lea r  m a t e r i a l s .  We hope t h a t  t h i s  
paper w i l l  c o n t r i b u t e  i n  a  p o s i t i v e  way t o  t h e  
speedy implementation of such s t e p s . "  

I n  an  express ion  of i t s  concern,  t h e  U .S .Congress ,  i n  t h e  

Energy Reorganizat ion Act of 1974, mandated t h a t  t h e  newly 

c r e a t e d  Nuclear Regulatory C o m i s s i o n  under take a  one yea r  s tudy  

of sa feguards .  Th i s  s tudy ,  c a l l e d  t h e  S e c u r i t y  Agency Study, 

is  nea r ing  completion. 

1/ U.S. General  Accounting O f f i c e ,  Improvements Needed i n  t h e  
Program f o r  t h e  P r o t e c t i o n  of S p e c i a l  Nuclear N a t e r i a l  (November 7 ,  
1973) 

2/ U.S. General  Accounting O f f i c e ,  ~ r o t e c t i n q  S p e c i a l  Nuclear 
M a t e r i a l  i n  T r a n s i t :  ' Improvements Made and E x i s t i n g  Problems 
(Apr j l  1 2 ,  1974) 

3/ W i l l r i c h  and Tay lo r ,  Nuclear Thef t :  Risks and sa feguards  - 
(1974) 

pub l i c .  These r e p o r t s  were c r i t i c a l  o f  e x i s t i n g  domestic sa fe -  

guards  and have se rved  t o  he igh ten  o u r  concern over  e x i s t i n g  

domest ic  sa feguards .  These r e p o r t s  and o t h e r  in fo rmat ion  have 

convinced u s  t h a t  t h e  p o s s i b i l i t y  t h a t  p lutonium o r  o t h e r  similar 

m a t e r i a l s  now he ld  by companies under NRC l i c e n s e s  might be  s t o l e n  

and f a b r i c a t e d  i n t o  a  nuc lea r  bomb i s  r e a l .  T e r r o r i s t  a c t i v i t ?  and 

o t h e r  forms of a n t i - s o c i a l  v i o l e n c e  a r e  an  a lmost  d a i l y  occurrence.  

I n  an  age of organized crime, of t e r r o r i s t s  bombings, the r i s k s  

of nuc lea r  t h e f t ,  b lackmai l  a n d - t e r r o r i s m  cannot  be dismissed.  

From 1969 through 1975 t h e r e  were 99 r e p o r t e d  t h r e a t s  a* a c t s . o f  

v i o l e n c e  d i r e c t e d  a g a i n s t  l i c e n s e d  nuc1ea.r f a c i l i t i e s  i n  t h e  

u.s., 11 76 t h r e a t s  and a c t s ,  of v i o l e n c e  d i r e c t e d  a g a i n s t  u n l i -  

censed nuc lea r  f a c i l i t i e s ,  and 28 t h r e a t s  and a c t s  o f  v i o l e n c e  

invo lv ing  nuc lea r  m a t e r i a l s .  5' 
The p r e s e n t  s i t u a t i o n  i s  dangerous and r e q u i r e s  a r g e n t  a c t i o n  

by t h e  C o m i s s i o n .  Numerous. p r i v a t e  f a c i l i t i e s  around t h e  c o u n t r y .  

5 /  L e t t e r  t o  James M. Cubie,  Pub l i c  C i t i z e n ,  d a t e d  January 19 ,  - 
1976, from John G. Davis,  U.S. Nuclear Regulatory Commission. 

4 /  U.S. Atomic Ensrr~y Conunissicn, S p e c i a l  Safeguards  Study - 
("Rosenbaum Report")  (Apr i l  2 9 ,  1974) 

6 /  L e t t e r  t o  James M. Cubie, P u b l i c  C i t i z e n ,  d a t e d  January 26 ,  - 
from H . E .  Lyon, U.S. Energy Research and Development Admin i s t r a t ion .  



a r e  l i censed  t o ,  and do, possess  and s h i p  plutonium and o ther  

nuc lear  bomb mater ia l s .  This mate r ia l  can be s t o l e n  and 

f a b r i c a t e d  i n t o  a  nuclear  weapon with s k i l l s  and equipment 

which can be bought. And t h e  incen t ive  t o  r e s o r t  t o  nuclear  

v io lence  appears t o  e x i s t .  

" I  am concerned t h a t  some o r  even many of our  cur ren t -  
l y  l i censed  f a c i l i t i e s  may n o t  have safeguards which 
a r e  adequate a g a i n s t  the  lowest l e v e l s  of design t h r e a t  
we a r e  considering i n  GESMO" (which a r e  " f o r  an i n t e r -  
n a l  [employee] t h r e a t ,  one person and, f o r  an e x t e r n a l  
t h r e a t ,  t h r e e  persons") .  

In s h o r t ,  t h e  head of the  N R C ' s  safeguards program i s  s t a t i n g .  

I n  l a t e  January of t h i s  year ,  we obtained two i n t e r n a l  NRC t h a t  he doubts t h a t  t h e  safeguards employed-at s o m e o r  even many 

documents. The mate r ia l  i n  these  documents p r e c i p i t a t e d  our  l i censed  f a c i l i t i e s  a r e  adequate t o  prevent  plutonium o r  s i m i l a r  

decisior.  t o  p e t i t i o n  the  NRC f o r  emergency safeguards ac t ion .  m a t e r i a l s  from being s t o l e n  even when only small e f f o r t s  a r e  in -  

One document i s  a  memorandum which revea l s  t h a t  a t  l e a s t  some volved, such as  a  t h e f t  a t tempt by one.employee or  t h r e e  armed 

members of the  NRC s t a f f  a r e  deeply concerned t h a t  nuclear  b o ~ b  i n t r u d e r s .  This small t h r e a t  of 1 t o  3 ind iv idua ls  must be 

m a t e r i a l s  now held by p r i v a t e  companies under NRC l i c e n s e s  may compared w i t h . t h e  c r e d i b l e  t h r e a t  o r  more prudent ly t h e  maximum 

n o t  be adequately p ro tec ted  from t h e f t .  A second document, a  c r e d i b l e  t h r e a t . .  T h e s e . t h r e a t s  a r e  discussed i n  t h e  o ther  NRC 

prel iminary version of  the  Executive Summary of t h e  N R C ' s  

Secur i ty  Agency Study, suggests  a d d i t i o n a l  reasons f o r  concern 

t h a t  plutonium and highly enriched uranium i n  c i r c u l a t i o n  today 

might be s t o l e n .  We would l i k e  t o  submit both of these  docu- 

ments f o r  the  record. 

I n  t h e  memorandum, dated January 19,  1976, Carl  H. Bui lder ,  

Di rec tor  of t h e  N R C ' s  Division of Dafeguards, concedes t h a t  he i s  

"not i n  a  p o s i t i o n  t o  judge c u r r e n t  safeguards [aga ins t  nuclear  

t h e f t ]  +s adequate o r  inadequate." The Builder memorandum goes 

much f u r t h e r ,  however. I t  s t a t e s :  

document, t h e  Draft  Executive Summary of the  Secur i ty  Agency 

Study: 

"Congressional concern f o r  adequate safeguards was 
heightened a s  a . r e s u l t  of a  s p e c i a l  safeguards s tudy 
done f o r  t h e  Atomic Energy Commission i n  1974. That 
s tudy,  by David Rosenbaum and. o t h e r s ,  .. . . expressed 
concern about the  adequacy of p ro tec t ion  afforded SNM 
by the  p r i v a t e  i n d u s t r i a l  s e c u r i t y  systems of l i cen-  
sees .  One a s p e c t  of concern was t h e  l e v e l  of t h r e a t  
t o  f a c i l i t i e s  and SKM. The au thors  pos tu la ted  a  max- 
imum c r e d i b l e  t h r e a t  c o n s i s t i n g  of 15 highly t r a i n e d -  
men, t h r e e  of whom might be " i n s i d e r s " ,  employed by 
t h e  l i censee  t a r g e t  firm. 

* * * 

"To es t imate  the  c r e d i b l e  t h r e a t ,  the  o f f i c e  of 
Nuclear Mater ials  Safety and Safeguards researched 
19 re levan t  s t u d i e s  and conducted 9 interviews with 



i n d i v i d u a l s  and groups o f  p r o f e s s i o n a l  a n a l y s t s  from 
t h e  FBI, t h e  i n t e l l i g e n c e  community, t h e  Department 
of Defense and S t a t e  and l o c a l  law enforcement agen- 
c i e s .  

"What emerged from t h i s  was a  consensus  e s t i m a t e  
t h a t  an e x t e r n a l  t h r e a t  group w i l l  probably number 
abou t  6-8 persons  and ve ry  l i k e l y  not  exceed 12 pe r sons .  

"[A] c r e d i b l e  i n t e r n a l  t h r e a t ,  f o r  sa feguards  purposes ,  
is es t ima ted  t o  c o n s i s t  of  2-3 pe r sons  i n  c o l l u s i o n . "  

Given t h r e a t s  of t h i s  s i z e ,  i t  must b e . s e r i a u s l y  ques t ioned  whether 

3 of t h e  f a c i l i t i e s  which a r e .  1 i c e n s e d . t o  p o s s e s s  and t r a n s p o r t  

p lutonium and h i g h l y  en r i ched  u ran ium.a re  adequa te ly  safeguarded.  

P r e s e n t  r e g u l a t i o n s  r e q u i r e  two guards..armed with  p i s t o l s .  These 

two guards  could be conf ron ted  by 6 . t o  15 commandoes armed wi th  

au tomat i c  weapons, grenades  a d  Bazookas. Moreover, one o r  bo th  

of t h e  guards  could be p a r t  of t h e  a t t a c k i n g  f o r c e .  

Besides  inadequa te  numbers of  guards  r e l a t i v e  t o  t h e  t h r e a t ,  

t h e  Execut ive  Summary of  t h e  S e c u r i t y  Agency Study and t h e - v a r i o u s  

c o n s u l t a n t  r e p o r t s  p o i n t  o u t  o t h e r  s e r i o u s  problems. For  example, 

one of t h e  c o n s u l t a n t  r e p o r t s ,  t h a t  of t h e  U.S. Marshals S e r v i c e ,  

beg ins  w i t h  t h i s  s t a t ement :  

" 'The image of s e c u r i t y  i s  a l l  t h a t ' s  wanted:' 
T h i s  q u o t a t i o n  from a  &udy e n t i t l e d  P r i v a t e  
S e c u r i t y  a n d t h e  Pub l i c  I n t e r e s t . . e f f e c t i v e l y  il- 
l u s t r a t e s  one problem wi th  guard f o r c e s  employed 

We conclude t h a t  t h i s  i s  no i d l e  s t a t ement ,  because t h e  

Marshals '  r e p o r t  a l s o  s t a t e s :  

" tT lhe  w r i t e r s  o f  t h i s  r e p o r t  have o n l y  conqidered 
p r i v a t e  guards  i n  n u c l e a r  f a c i l i t i e s .  The gener- 
a l i z a t i o n s  a r e  based upon r e s e a r c h ,  e x t e n s i v e  d i s -  
cuss ions  wi th  p r i v a t e  s e c u r i t y  execu t ives ,  and 
a c t u a l  o n - s i t e  obse rva t ion  of gua rds  a t  s e l e c t e d  
nuc lea r  f a c i l i t i e s . "  

Another c o n s u l t a n t ,  Mr. Char l e s  Brennan, former A s s i s t a n t  D i r e c t o r  

of  t h e  FBI f o r  Domestic I n t e l l i g e n c e ,  r e c e n t l y  s t a t e d :  g/ 

"The sa feguards  a r e  a  joke. The companies 
involved a r e  i n t e r e s t e d  mos t ly  i n  sav ing  money. 
They ' re  doing only  t h e . b a r e  minimum o f  s e c u r i t y  
r e q u i r e d  by t h e  Nuclear Regulatory Cornmission.' 

These conc lus ions  by Brennan and t h e  U.S. Marshals a r e  borhe 

o u t  by t h e  r e v e l a t i o n  th i s -week  91 t h a t  t h e  workers handLing bomb- 

~qrade  uranium i n  a p l a n t - i n  grwin,  Tennessee, worked under a n  

'honor system", and were n o t  searched when l eav ing  t h e  working 

m a s  where t h e  uranium was kept .  

U.S. News and Iiorld Report,  February 161  19761 P. 50. 

by t h e  p r i v a t e - s e c t o r  of t h e  nuc.l&r indus t ry -  
throughout  t h e  United S t a t e s  : t o o  !of t en  t h e  image 
has  l i t t l e  subs tance  beh ind  i t .  " 

7/ U. s . Marshals Se rv ice ,  S e c u r i t y  o f  S r c ~ i n l  Nuficzr M a t e r i a l s  - 
(October ,  1975) .  

9J John F. F i a l k a ,  Washinqton S t a r ,  February 24, 1976,  p. 1: 
Based on a  r e p o r t  by Barbara Newaan, Nat ional  P u b l i c  Radio. 



Among o t h e r  problems i d e n t i f i e d  i n  t h e  Execut ive  Summary and 

c o n s u l t a n t  r e p o r t s  a r e  t h e  fo l lowing :  

1. r e c r u i t i n g ,  c l e a r i n g ,  t r a i n i n g  and 
equ ipp ing  s u f f i c i e n t  guard  pe r sonne l ;  

2. a c q u i r i n g  t h e  necessa ry  l e g a l  a u t h o r i t y  
t o  pe rmi t  gua rds  t o  o b t a i n  t h e  necessa ry  
weapons a n d . t o  t r a n s p o r t  them a c r o s s  
s t a t e  Lines;  

3 .  a c q u i r i n g  t h e  necessa ry  l e g a l  a u t h o r i t y  
t o  pe rmi t  gua rds  t o  use  f o r c e  o r  dead ly  
f o r c e  i n  t h e i r .  d u t i e s  (such a u t h o r i t y  
cou ld  be j u s t i f i e d  o n l y  i f  gua rds  were 
w e l l - q u a l i f i e d  and t r a i n e d ) ;  

4 .  e s t a b l i s h i n g  adequate  communicat'ions 
and o t h e r  p r o t e c t i v e  sys tems d u r i n g  t h e  
phase  of  t r a n s p o r t a t i o n  of  s p e c i a l  n u c l e a r  
m a t e r i a l s ;  and 

5. e s t a b l i s h i n g  r e a c t i o n  f o r c e s  capab le  
of responding q u i c k l y  wi th  adequate  
a s s i s t a n c e  d u r i n g  a n  a t t empted  t h e f t .  

Obviously ,  t h e s e  and o t h e r  problems canno t  be  s o l v e d  e i t h e r  

q u i c k l y  o r  e a s i l y .  And t h i s  i s  why we have urged t h e  NRC t o  con- 

s i d e r  such  measures a s  making t h e  s e c u r i t y  of  t h e  n u c l e a r  bomb 

m a t e r i a l  i n  p r e s e n t l y  l i c e n s e d  f a c i l i t i e s  t h e  r e s p o n s i b i l i t y  of 

t h e  U . S .  Marshals S e r v i c e  and h a l t i n g  a l l  t r a n s p o r t a t i o n  o f  t h i s  

m q t e r i a l  excep t  t h a t  e s s e n t i a l  f o r  n a t l o n a l  d e i e n s e .  

Subsequent t o  f i l i n g  o u r  p e t i t i o n ,  we r e q u e s t e d  and were 

g r a n t e d  on February 13  a  meeting w i t h  t h e  NRC sa fegua rds  s t a f f .  

T h i s  meet ing was open t o  t h e  p u b l i c .  S. ,urtly t h e r e z f t e r  we were 

r eques t ed  by t h e  NRC s t a f f  n o t  t o  r e l e a s e  t h e  t r a n s c r i p t s  o f  

t h a t  meeting because  t h e  s t a f f  f e l t  t ! ~ a t  a  d i s c u s s i o n  o f  

e v a l u a t i o n  c r i t e r i a ,  used by t h e  s t a f f  t o  de te rmine  whether 

sa fegua rds  were adequa te ,  should  n o t  be made p u b l i c .  However, 

b e f o r e  we had an oppor tun i ty  t o  make a  r e sponse  t o  t h e  r e q u e s t ,  

t h e  Commission determined,  i ndependen t ly ,  t h a t  NRC would r e -  

l e a s e  t h e  t r a n s c r i p t s .  These t r a n s c r i p t s  r e v e a l  t h a t  t h e  s i t u a t i o n  

i s  a c t u a l l y  vrorse t h e n  t h e  Bu i lde r  memorandum suggested.  Fie 
+b=-'V 

would l i k e  t o  submit pages  of  t h i s  t r a n s c r i p t  

f o r  t h e  r eco rd .  

The t r a n s c r i p t ,  on pages 48-30,  d i s c l o s e s ,  c o n t r a r y  t o  t h e  

c o n s u l t a n t s '  o p i n i o n s ,  t h a t  t h e  NRC s t a f f  c o n s i d e r s  two gua rds  

armed wi th  pis to!.^ and shotguns  a r e . a d e q u a t e .  They i n d i c a t e d  t h a t  

they f e l t  t h e s e  two gua rds  cou ld  e f f e c t i v e l y  overcome two a g r e s s o r s  

and wi ths t and  up t o  t e n  a g r e s s o r s  long enough f o r  a s s i s t a n c e  t o  

a r z i v e .  Fur thermore ,  t h e y  i n d i c a t e d  t h a t  t h e y  f e l t  t h e  a g r e s s o r s  

would on ly  be armed wi th  s m a l l  weapons ( e .g . ,  p i s t o l s ~ .  We were 

a sked  i f  we had evidence t h a t  t h e y  would be armed o the rwise .  D r .  

Cochran i n d i c a t e d  t h a t  P a t t y  I l ea r s t  was c e r t a i n l y  much b e t t e r  armed. 

On pages 61-64 of t h e  t r a n s c r i p t ,  it i s  demonstra ted  t h a t  t h e  

s i t u a t i o n  i s  even worse r e l a t i v e  t o  t h e  t r a n s p o r t a t i o n  ph $' a s e .  



This  was a l s o  a  conc lus ion  of  t h e  v a r l o u s  c o n s u l t a n t  r e p o r t s .  

A M r .  Page of  t h e  NRC s t a f f  suggested w i t h  r e g a r d  t o  t h e  t r a n s -  

p o r t a t i o n  s e c t o r  t h a t  t h e  e a s i l y  jammed c i t i z e n  band r a d i o  pro- 

v ided  a  ve ry  e f f e c t i v e  communication system f o r  s a f e g u a r d s  

purposes  i n  a r e a s  of  t h e  coun t ry  where r ad io - t e l ephone  communi- 

c a t i o n  w i t h  t h e  p o l i c e  i s  imposs ib l e .  

We submit t h a t  anyone who r e a d s  t h e  t o t a l  t r a n s c r i p t  of 

t h a t  meeting w i l l  end up w i t h  a  w e l l - c h i l l e d  sp ine .  The meeting 

on ly  confirmed and r e i n f o r c e d  o u r  conc lus ion  t h a t  t h e  e x i s t i n g  

sa fegua rds  system i s  t o t a l l y  inadequa te  and t h e  s i t u a t i o n  i s  

c r i t i c a l  and immediate remedia l  a c t i o n s  a r e  necessa ry .  

However, we h a s t e n  t o  add t h a t  wh i l e  r e q u e s t i n g  t h e s e  

emergency a c t i o n s  t o  r e c t i f y  t h e  c r i t i c a l  e x t a n t  s i t u a t i o n ,  v?e 

do n o t  mean t o  imply t h a t  an  adequate  and s o c i a l l y  a c c e p t a b l e  

system of  sa fegua rds  i s  p o s s i b l e  f o r  t h e  proposed plutonium economy 

of t h e  f u t u r e .  We doubt  t h a t  such a  s a f e g u a r d s  system is  p o s s i b l e  

and b e l i e v e  t h a t  t h e  sp read  of n u c l e a r  technology throughout  t h e  

world w i l l  l e a d  t o  t h e  s t e a d y  sp read  of n u c l e a r  arms f i r s t  t o  

n a t i o n - s t a t e s  b u t  t hen  t o  s u b n a t i o n a l  groups  such a s  s e p a r a t i s t  

f a c t i o n s ,  t e r r o r i s t  o r g a n i z a t i o n s ,  b l ackmai l e r s  and even f a n a t i c a l  

i n d i v i d u a l s .  Th i s  p rocess  i s  a l r e a d y  underway. One on ly  needs 

t o  c i t e  I n d i a ' s  r e c e n t  j o i n i n g  of t h e  c l u b  of n u c l e a r  n a t i o n s .  

I s r a e l  i s  known t o  p o s s e s s  some 50 kg of plutonium e ~ t r a c t e d  

from a  n u c l e a r  r e a c t o r .  South  Korea has  announced t h a t  it m u l d  

b u i l d  a tomic  bombs i$ necessa ry ,  and we a r e  uneasy abou t  t h e  

n u c l e a r  technology being a c q u i r e d  by B r a z i l .  I n t e r n a t i o n a l  

s a fegua rds  a r e  no th ing  more t h a n  a paper  d e t e r r e n t .  No s a n c t i o n s  

have been imposed on I n d i a .  We have s u p p l i e d  en r i ched  uranium t o  

France s o  t h a t  France cou ld  use  i ts  small ind igenous  enr ichment  

c a p a b i l i t y  f o r  t h e  c o n s t r u c t i o n  of  n u c l e a r  weapons. 

But,  a s  you know, t h e  p l a n s  n r e  t o  e x t r a c t  p lutonium from 

t h e  spen t  r e a c t o r  f u e l  and use  t h e  p lutonium a s  f u e l .  The 

plutonium p r e s e n t l y  i n  t h e  c i v i l i a n  s e c t o r  o f  s o c i e t y  i s , f o r  

r e s e a r c h  and development of t h e  p lutonium economy of  t h e  f u t u r e .  

Tf t h e  proposed p l a n s  m a t e r i a l i z e ,  t h e r e  w i l l  be  thousands  of  

( t o n s  of  plutonium i n  t h e  p r i v a t e  s e c t o r s  of s o c i e t y  and hundreds  

of  t o n s  i n  t h e  t r a n s p o r t a t i o n  n e t r ~ o r k s  of  t h e  world.  When t h i s  - 
happens plutonium w i l l  be  s t o l e n  o r  d i v e r t e d  f o r  d i r e $ t  u s e  i n  

a t cmic  bombs o r  f o r  s a l e  i n  a  b l ack  market.  We s h a l l  t h e n  move 

i n t o  an  e r a  where it w i l l  be nex t  t o  imposs ib l e  t o  p r e v e n t  t e r r o r i s t s  

and o t h e r  s u b n a t i o n a l  groups  from becoming armed w i t h  a tomic  bombs. 

It i s  important  t o  r ecogn ize  t h a t  n u c l e a r  r e a c t o r s  and f u e l  c y c l e  

f a c i l i t i e s  can a l s o  r e p r e s e n t  a t t r a c t i v e  t a r g e t s  f o r  s abo tage .  

The r e s u l t s  of ,such t e r r o r i s m  o r  sabo tage  cou ld  be  d i s a s t r o u s  -- 



an a tomic  bomb exp los ion  i n  a  major n e t r o p o l i t a n  c e n t e r  o r  a  

major a c c i d e n t  i n  a  n u c l e a r  r e a c t o r .  

At a  ve ry  minimum t o  p rov ide  adequate  sa fegua rds  t h e  f a c i l i t i e s  

and t h e  t r a n s p o r t a t i o n  s e c t o r  t h a t  hand le  s t r a t e g i c  q u a n t i t i e s  o f  

s p e c i a l  n u c l e a r  m a t e r i a l s  should  be s e c u r e  a g a i n s t  t h e  maximum 

c r e d i b l e  t h r e a t .  To p rov ide  t h e  necessa ry  l e v e l  of p r o t e c t i o n  t h e s e  

f a c i l i t i e s  Could have t o  be t u r n e d  i n t o  armed camps and t r a n s p o r t  

would be by armed convoy. Me do n o t  b e l i e v e  t h e  t r i v i a l  economic 

advantage of p lutonium r e c y c l e ,  i f  an advantage e x i s t s  a t  a l l ,  

i s  wor th  t u r n i n g  our  u t i l i t i e s  and t h e i r  suppor t  f a c i l i t i e s  i n t o  

a  s e r i e s  of  armed camps. 

But more i m p o r t a n t l y ,  t h e  proposed r e sponse  by t h e  i n d u s t r y  

and t h e  NRC t o  t h e  t h r e a t  of  n u c l e a r  t e r r o r i s m  goes  f a r  beyond 

s imply p rov id ing  nore p h y s i c a l  s e c u r i t y .  The n a t u r e  of  t h e  pro- 

posed s a f e g u a r d s  i s  a  d r a s t i c  i n c r e a s e  i n  p o l i c e  powers and a  

concomitant  d e c r e a s e  i n  c i v i l  l i b e r t i e s  and p e r s o n a l  p r ivacy .  

We have brought  a  paper  w i t h  u s  t h a t  d i s c u s s e s  t h e  expanded 

p o l i c e  powers and t h e i r  c i v i l  l i b e r t i e s  i m p l i c a t i o n s .  We would 

l i k e  t o  submit it f o r  t h e  ~ n c o r d .  It is:  

Russel  W. Ayres,  " P o l i c i n g  Plutonium: The C i v i l  
L i b e r t i e s  F a l l o u t , "  Harvard C i v i l  L i b e r t i e s  Law 
Review, Vol. 1 0 ,  1975, pp. 369-443. 

We would l i k e  t o  h i g h l i g h t  j u s t  a  few of  t h e  c i v i l  l i b e r t y ,  

p r ivacy  and r ight- to-work i s s u e s  t h a t  a r e  covered i n  t h i s  pape r .  

F i r s t ,  . t he  i a f  eguards  program con templa te s  s e c u r i t y  c l e a r a n c e s  

f o r  t h e  employees of  t h e  n u c l e a r  i n d u s t r y .  At b e s t ,  such 

. c l e a r a n c e s  i n f r i n g e  upon t h e  p r i v a c y  of  t h e  i n d i v i d u a l  be ing  

c l e a r e d  and h i s  f ami ly  and f r i e n d s ;  a t  worse they  a r e  i n s t r u m e n t s  

of  suppress ion  and r e p r i s a l .  I n  a d d i t i o n  t o  t h e s e  s e c u r i t y  

c l e a r a n c e s ,  it is  a l s o  proposed t h a t  t h e  employees be g iven  y e a r l y  

psycho log ica l  p r o f i l e  t e s t s .  Such t e s t s  a r e  a s  i n s i d i o u s  a s  

s e c u r i t y  c l e a r a n c e s  and a  r e c e n t  r e p o r t  of t h e  Congress iona l  

Committee on Government Opera t ions  recommended: 101 

"It is  t h e  recommendation of  t h e  committee t h a t  t h e  
use  of  polygraphs  and s i m i l a r  d e v i c e s  be d i s c o n t i n u e d  
by a l l  Government a g e n c i e s  f o r  a l l  pu rposes .  

Even i f  t h e  committee adopted t h e  p o s i t i o n  o f  some a g e n c i e s  
t h a t  t h e  polygraph i s  u s e f u l  s o l e l y  a s  a  secondary 
i n v e s t i g a t i v e  t echn ique  and t h a t  t h e  r e s u l t s  o f  a  poly-  
graph examinat ion a lone  a r e  never cons ide red  c o n c l u s i v e ,  
t h e  committee f i n d s  t h a t  t h e  i n h e r e n t  c h i l l i n g  a f f e c t  
upon i n d i v i d u a l s  s u b j e c t e d  t o  such examinat ions  c l e a r l y  
outweighs any purpor t ed  b e n e f i t  t o  t h e  i n v e s t i g a t i v e  
f u n c t i o n  of  t h e  agency." 

The sa fegua rds  p l a n s  a l s o  c a l l  f o r  i n t e l l i g e n c e  g a t h e r i n g  

t o  determine p o t e n t i a l  t e r r o r i s t s  and t e r r o r i s t  groups  and it 

10/ Committee on Government Opera t ions ,  "The Usc of  Polygraphs - 
and S i m i l a r  Devices by Fede ra l  Agencies ,"  House Report  No. 94-795, 
January 2 8 ,  1976, p .  46. 



was r e p o r t e d  t h a t  t h e  Texas S t a t e  P o l i c e  were c o l l e c t i n g  d o s s i e r s  

on a n t i - n u c l e a r  i n d i v i d u a l s  and groups i n  t h a t  s t a t e ,  supposedly  

f o r  t h i s  reason.  Such i n t i m i d a t i o n  has  a  s t i f l i n g  e f f e c t  on 

d i s s e n t  and d e b a t e  which a r e  e s s e n t i a l  i n  a  f r e e  s o c i e t y .  How 

much governmental i n v e s t i g a t i o n  i n t o  t h e  p r i v a t e  l i v e s  of i t s  

c i t i z e n s  can a  f r e e  s o c i e t y  t o l e r a t e ?  The a c t i o n s  o f t h e  Texas 

S t a t e  P o l i c e  and t h e  r e c e n t  congress iona l  i n v e s t i g a t i c n s  concerning 

Watergate  and t h e  CIA, FBI, and IRS demons t r a t e  t h a t ,  even a t  

t h e i r  p r e s e n t  l e v e l ,  t h e s e  i n v e s t i g a t i v e  powers a r e  a.bused. 

Because of t h e  t h r e a t  posed by s t o l e n  plutonium, reccLvery 

o p e r a t i o n s  can be  expected t o  be  s e v e r e  and invo lve  no-knock 

s e a r c h ,  s e a r c h  wi thou t  war ran t ,  a r e a  s e a r c h ,  and d e t e n t i o n  and 

i n t e r r o g a t i o n  wi thou t  war ran t .  I n  t h e  p resence  of  a  n u c l e a r  

b lackmai l  t h r e a t ,  m a r t i a l  law seems l i k e l y .  

A l l  of  t h i s  must i n e v i t a b l y  be  p u t  under t h e  d i r e c t i o n  and 

c o n t r o l  of  a  c e n t r a l  agency which would ma in ta in  c l o s e  l i a i s o n  

wi th  S t a t e  and l o c a l  law enforcement agenc ie s  and t h o s e  of  f o r e i g n  

n a t i o n s .  The FBI has  j u s t  suspended i t s  p l a n s  f o r  a  r e g i o n a l  

computer c e n t e r  whose purpose  was t o  e x p e d i t e  the-exchange bP 

i n f o r n a t i o n  amonq s t a t e  and l o c a l  law enforcement agenc ie s .  

The r eason  given was t h a t  t h i s  would .ba  c l o s e  t o  t h e  c r e a t i o n  of 

a  f e d e r a l  p o l i c e  f o r c e .  Th i s  c e n t r a l  a&ncy would be a  f e d e r a l  

p o l i c e  f o r c e  and one w i t h  expanded powers. 

While today we can contemplate  p u t t i n g  checks  and r e s t r a i n t s  

on f e d e r a l  i n v e s t i g a t i v e  a g e n c i e s ,  banning polygraphs  and ho id ing  

f i r m  a g a i n s t  a  f e d e r a l  p o l i c e  f o r c e ,  it i s  impor t an t  t o  r e a l i z e  

t h a t  i n  t h e  presence o f  n u c l e a r  b lackmai l  and t e r r o r i s m  t h e s e  

r e s t r a i n t s  would have t o  be removed and t h e s e  b reaches  of  o u r  

c i v i l  l i b e r t i e s  would become e s s e n t i a l .  

I n  sumqary, o u r  r e s e r v a t i o n s  r e g a r d i n g  t h e  e f f e c t i v e n e s s  o f  

f u t u r e  sa fegua rds  s tem from t h e  unprecedented and u l t i m a t e l y  

unworkable demands t h a t  w i l l  be p l aced  on any f u t u r e  s a f e g u a r d s  

system and t h e  people  work ing 'wi th in  it. Th i s  system would have 

t o  o p e r a t e  on a v a s t ,  worldwide b a s i s ,  y e t  t h e r e  i s  no r e a s o n  t o  

b e l i e v e  t h a t  i n t e r n a t i o n a l  coopera t ion  on. t h e  s c a l e  r e q u i r e d  i s  

possible,. I t  would haye-to,  p r o t e c t  a g a i n s t  bo th  t h e f t  and 

. s a b o t a g e  bo th  a t  f i x e d  s i t e s  and i n  i n t e r s t a t e  and i n t e r n a t i o n a l  

t r a n s p o r t a t i o n .  It would have t o  be  e s s e n t i a l l y  i n f a l l i b l e ,  

ma in ta in ing  what Alvin  Weinberg, former d i r e c t o r  of  t h e  Oak Ridge 

Laboratory ,  h a s - c a l l e d  "unaccustomed v i g i l a n c e "  and 'met iculous  

a t t e n t i o n  t o , d e t a i l . "  And it would have t o  do  s o  - f o r  l o n g  p e r i d s  

and i n  t h e  f a c e  of  -- n o t  a  machine -- b u t  a ' de t e rmkned ,  in- 

t e l l i g e n t  and wel l - f inanced o p p o s i t i o n .  Yet we know t h a t  o u t  
I 

human i n s t i t u t i o n s  and t h o s e  who a c t  within them a r e  f a r  from 

i n f a l l i b l e .  



Moreoyer, i t s h o u l d  be noted here t h a t  those who claim 

that  safeguards can be devised which w i l l  keep the r i s k  ac-  

c e p t i b l y  low never t e l l  us how large a r i s k  they think i s  ac- 

c e p t i b l e .  They concede t h a t  the r i s k  cannot be reduced t o  zero 

but do not  t e l l  us t o  what i t  ca?. be reduced. We urge you t o  

ask these  people ,  the NRC among them, how many success fu l  nuclear 

t h e f t s ,  how many cred ib le  nuclear blackmail t h r e a t s ,  how large 

a plutonium black market, and ho~v many i l l i c i t  nuclear explosions 

per decade -are accept ib le .  

Off ice 0 1  the Director 

,., . _. i;.. 
I N S T I T U T E  FOR ENERGY A N A L Y S I S  -7' .. . ..,,'. " . -. .. ._" .. .,> -". 
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February. 13,  1976 

Mr. W i  1 l iam A. Anders 
Chai rman 
Nuclear Regulatory Commission 
Washington, D. C .  20555 

Dear B i l l :  

I was pleased t o  receive a copy o f  t h e  Nuclear Centers repor t  from 
Dr. Smiley o f  your s t a f f .  I t h i n k  t h e  repor t  c o n t r i b u t e s . s i g n i f i -  
c a n t l y  t o  our' understanding o f  t h e  pros and cons o f  energy centers,  
although I d o n ' t  agree wi'th what I take t o  be.NRC1s p o s i t i o n  - t h a t  
NEC's' are acceptable but  no t  p a r t i c u l a r l y  des i rab le.  

I t  seems t o  me t h a t  the  primary long-range quest ion i s  no t  so much 
what should be done about s i t i n g  LbIR's and t h e i r  suppor t ing f a -  
c i l i t i e s ,  but  much more the country 's  p o l i c y  w i t h  respect  t o  t h e  
breeder. You may r e c a l l  t h a t  one reason both FFTF and LI.lFBR a r e  on 
Government reservat ions was because the  issue o f  u l t i m a t e  s i t i n g  
p o l i c y  had no t  been resolved: b y c o n f i n i n g  the  f i r s t  two l a r g e  f a s t  
reectors t o  Oak Ridge and Hanford, one reta ined op t ions  as t o  f u t u r e  
s i t i n g  o f  breeders. 

If the  breeder i s  successful,  i t  i s  not  u n l i k e l y  t h a t  i t  could.becone 
t h e  backbone o f  our  e l e c t r i c a l  energy system f o r  a very  long t ime - 
much longer than the  30 years we now a l l o t  t o  LWR's. 1 r.rould there-  
f o r e  categor ize s i t i n g  p o l i c y  f o r  t h e  L14F8K as one o f  t h e  most im- 
po r tan t  long-range questions t h a t  faces our  country. Hy main Furpsse 
i n  vrri t i n g  i s  t o  c a l l  t o  your a t t e n t i o n  the  imp l i ca t ions  o f  t h i s  aspect 
o f  s i t i n g  po l i cy ;  1 hope t h a t  NRC w i l l  respond t o  t h i s  issue w i t h  
appropi ia te v igo r .  I ' m  enclos ing a-copy o f  a l e t t e r  t o  Bob Seamans 
i n  which I r a i s e  some o f  these poi'fits. 

Sincerely, 

. 
'A', 

A l v i n  M. Weinbcrg 

AI1W:bc 
cc: 5. H. Smiley, NRC 

C .  G .  Ki rkb r ide ,  ERDA 
R. W. A. Legassie, EROA 
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February 13, 1976 

Dr. Robert C. Seamans, Jr .  
Admin is t ra to r  
Energy Research & Development Adminis t rat ion 
20 Massachusetts Avenue, N. LI. 
Washington, D. C. 20001 

Dear Bcb: 

I am w r i t i n g  t o  c a l l  t o  your a t t e n t i o n  what I be l ieve  i s  one o f  the  
most important..questions re lat i ,ng t o  the development o f  our  nuc lear  
ene,rgy system: t h e  s i t i n g  p o l i c y  - p a r t i c u l a r l y  t h e  s i t i n g  o f  breeder 
reactors.  Our country-has;  ra ther  by deTault,  adopted "scatter", s i t i , ng  
  OF t h e  current, generat ion o f  reactors.  The bluclear Regulaiory Com- 

'miss ion has recen t l y  completed a Congressionally-mandated s tudy  o f  . 
nuclear  power parks, i .e.. c l u s t e r  s i t i n g ,  and has drawn the  con- 
c l u s i o n  (as. f a r  as:[ 'can judge) t h a t  parks are acceptable, b u t  n o t  
r e a l l y  needed. . . 

I do n o t  a g r e e . w i t h  t h i s  assessment o f .  the  d e s i r a b i l i t y  o f  parks, b u t  
j I am n o t  prepared - t o  argue. the  mat ter  very.  s t rong ly  w i t h  respect  t o  

L\4R1s s ince  LLIR1s are expected t o  be replaced i n  the  long run by 
breeders. The r e a l l y  fundamental quest ion.  i s  whether o r  n o t  o u r  
country  is, going t o  conf ine breeders and t h e i r  chemical p l a n t s  t o  
parks, o r  whather breeders w i l l  b e  s i t e d  as are LWR's -separate.  
' from the  chemical reprocessi,ng and f u e l  fab r i ca t ion .  

D r :  Seanans - 2 - February 13, 1976 

As I u n d ~ r s t a n d  it, t h e  Congressionally-mandated study o f  nuclear  
.pa rks  by NRC has now been completed, and FIRC has no f u r t h e r  p lans 

t o  pursue t h e  ma t te r .  I would think i t  extreme\y important  f o r  
ERDA t o  p i c k . u p  the b a l l  and launch s tud ies  t h a t  would: 

(1) C l a r i f y  the  issues r e l a t e d  t o  LEIFBR s i t i n g  so that ,  say 
5 years from now, we can. e x p l i c i t l y  enunciate a n a t i o n a l  

. po l  i c y  w i t h  rsspect t o  LHFBR , s i t i n g  t h a t  w i l l  be based 
on ser ious studies.  

(2) Continuz the  survey o f  possib le n u c l e a i  park s i t e s  t h a t  
u n t i l  t h i s  year  had been conducted by ERDA/FEA. 

ERDA has a, g rea t  oppor tun i t y  t o  he lp  c l a r i f y  one o f  ' t h e  t r i c k i e s t  
questions i n  the. nuclear  th i cke t :  the  long-term po l  i c y  f o r  s i t i n g '  
of reactors: I hope ERDA takes ' f u l l  advantage 0.f t h i s  oppor tun i t y  
by c o n t i n u i n g i t s  sponsorship o f  s tudies aimed a t  c l a r i f y i n g  t h i s .  
I S S U ~ .  . . . . 

S incere ly ,  

A l v i n  M. Weinberg. 

Ab\W:bc 
Enclosure: As s ta ted  

The arguments favor ing  col  l o c a t i o n  o f  .breeders and t h e i  r support ing 
reprocessing p lan ts  seem canpe l l i ng  t o  me: they are r.1el1 s u m a r i z e d  
i n  the  enclosed. l e t t e r  i n  NUCLEAR Nn7S w r i t t e n  by.Professor  H. G .  
IhcPherson o f  the  U n i v e r s i t y  OF Tennessee. HacPherson argues t h a t  
nuclear  parks, .great ly  s i m p l i f y  guarding aga ins t  d i v e r s i o n .  One 
p o i n t  t h a t  perhaps should be s'tressed even mere i s  tha  g rea t  l o g i s t i c  
s t r e n g t h  t h a t  could be mcb i l i zcd  i n  a park. A f t e r  a l l ,  our PI-imary 
assurance o f  sa fe ty  i n  reactors l i e s  i n  the  s k i l l  o f  t h e  people who 
design, b u i l d  and operate thcm. 

cc: W i  11 iam A: ~nder;. Eiuclear ~ e ~ i l a t o r ~  ~ o i n i i s i d n ~  
. ' 

Chalmer G .  Ki rkb r ide ,  Energy Research & ~ e v e l o ~ m e n t  Admin is t ra t ion  
Roger W. A:Legassie, Energy Research & Development Admin is t ra t ion  



Rev iew  r e v i e w e d  
1" reference :o the reviov [by Aloert 

Gtlnby"] o f  my  novel Paradipm Red i n  
the Sovember issue o f  SUCLEAB NBIVS. 
1 feel 1 must rerpond to the auasmcnt 
o f  che b o o r s  intent. 

'-The intent o f  Pnmr!ig,n is clear: to 
leave t h t  reader w i t h  ths imn$e o f  
nuclanr reactors ns danperous. vulncr- 
able machina, ultimately coritrolled b y  
unt ru twor thy  people (or computers)." 

Permit me to clarify. I try  not to 
sugpcst that the nuclcar reactor. of 
ilsclf, is dangerous o r  even that a com- 
purer can take o n  evi l  personUications. 
What concerns m e  most-and is  the 
underlying p:emise o f  the work-is tha: 
men can be so unyielding i n  their views 

: that they cannot see past their convic- 
tions objectively. I t  worries me that 
hoth sides o f  the noclear power contro- 
versv wage war on  ona another with 
n t cd  tcnacity thal neither is l ikely to 
compromise [or the sake of the qoes- 
tion. H o w  is i t  to be rcsolvcd? I do  not 
count myself nmonp those who see 
catastrophe ev-ry tims an electric com- 
pany announces plans t o  bui ld a reactor 
plant, but  1 d o  believa some o f  their 
concerns mcrit  more than a disgusted 
shrug o f  the head. 

1 believe that Ihe nu;lcar power indur- 
try can prevent an accidental disaster. 
and[thar is] precisely why I chose not 
to allow one i n  thc conch~sion of the 
novel. Sabota~e, however, is an entirely 
different m.tler. The saboteur i n  Pam- 
~li.c,,t did  not fail for want o f  tryine. 
[The revicwcr as!,s] for a realistic story 
about a saboteur who bails "becauss of 
the thorough desion i n  a nuclear plant 
. . . far more honest." I s  i t  truly? Ccr- 
t:lilll?. thcre is no guarantee. As recently 
as IXe  Novemh-r the sovernment rc- 
Ic;~scd :I study undcrt:tksn by h l l T R E  
Gorp. (conlraclcd for by  thc newly 
cslahlishc(l S l t C )  which warns of (he 

.I:,nzcr-"lhc cons tan^ danger"-or nu- 
clear s:tbouge by forcipn governm2nts. 
I n  thcrs tinnes of ~c r ro r i l t  g:oups 01 
c\.c:y p.r\klrrsiu~r. satrou~: i; r.st only 
a riahlc threat, but :I "rcali:tic" posri- 
bilily. 

As for [he technical shurt~om;nas of 
the ttovcl. I defer l o  [the rcviewer'j] 
expertise i n  the ficld. I rpcnl nearly 2 

year to rcsearch the 'cook; rend tech- 
nical journals and maituals, intcrvic,*.ed 
cspcra i n  the indubtry (whosc words 
[were] f x ~ l l e d  i n  the rrvizw), coae- 
spondud wi lh  government agencies and 
scoured through eveqthing I could p ~ l  
tny hands on  from both sides of tha 

, n u c l c ~ r  coatroversy to l a m  as much 
as a layman can that l mizht preicnt as 
realistic as possib!e a crediblr situation 
for the novel. 

I f  1 have illustraled a n  incomple:c 
knowledge of nuclear rcactor sysrsms 
i n  sppcifi: instances, il lhorlld not bz 
terribly surprising. M y  intent war not 
to offer a derailed guidebook on the 
suhject to would-be sab3leurs. . . . 

On  the whole I fo:tnd the review to 
be fair and necessatily critical over 
parlicular points. F o r  wha;cver purpose. 
we've each tried to bc honest i n  our 
separatc approaches to the novel. I 
think that is a ~ o o d  sign. 

f farold King 
Bossier C i v ,  La. 

Rep l y  

Dear Mr .  Kinp: 
M y  appla~isc to you for  desirin: dia- 

lopuc. The nuclear power community 
and the community-at-large toaciher 
must consider (he role of nuclear clcc- 
tricily, with all the allendant ques: 
lions-sabotage included. Indeed. the 
NRC-sponsorrd studies by the XLlTRE 
and DDSI  corporations strongly indi- 
cate that these concerns are being ser- 
iously evaluated and nor five" a "dis- 
gtrsted shrug o f  the head." 

A word on sabots:? is app:opriate 
herc. A dedicaicd terrorist is likely l o  
choose an casicr, more dran>atic. and 
more certain method of alicctin:: so- 
ciety ~ h a n  attemptin2 to cause a reactor 
mcl~clown. How about blowin2 tip a 
d;!~!!. poisonin: a \valcr supply; o r  
crmhin;: an ~splusivc-laden planc into 
a ful l  football sladiom? 'The rahotuur 
w~rntd I,:tvc murd conlrol ovcr the re- 
sult.;. FIc wouldn't 11:tve to \vorry abnt11 
lscit!g foiled by conservative core (1s- 
,!:a. hin" pl:tlu-oul 0: lissiotl prorl~tcts. 
o r  fickle \v\'c;~th:r. I n  th.: hvor:cl of fic- 
tion, it $004 r ~ e ~ t t  cx:~nrple of thi5 
SenrL. is Ulock Srtrrrb,?. i n  which S0.000 
pcuplc at llle Supur Howl arc nearly 
wiped out Ivy 1.1011 pokon~ls of pl:~,lic 
crplurivc ';nd \hr:~pncl. 

h ly  Ila,ic comnlcnl in the ru\.i<\v. 

I( \.cr. rul:#t~s to imagci. I f  dia1o;sc 
o i c r  rc:d cc.t!;-mi is ot:r go;tl. i t  is l ~ u t  
scr;.cd by cillBcr rcirct ivc :alti!l;tl~r in 
tliu nuclear conrmunily or emuliun:!l re. 
rpsn\e, o i  ~ h c  p t~b l ic  Iripgcrcd by dis- 
arrer sccn>rius. I n  anuiher lime. P l m -  

dig,,, R L ~  would be :t "good rcxd." ro 
be conridered on  literary nlarils alrne. 
Unfortunalel~, today's climala 0: Jc- 
bate inhibits that :~pprs>:h. Does Par<,- 
din,,,. then, add ;anythin:: of \':llnc 13 
the current dialogue? I thin! not  . . . 
but i t  is an interesting nsvcl. 

Alheri  L. Grraby 

C r a l e r  c r e d e n c e  
Thank you for  an even-handed treat- 

ment of Ihe Rllssian crater s lory  [NN. 
December 1975. p. 671. 
I regret, thoozh, that the story did 

not contain on?. o f  the more decisive 
clcnrnrs In  n y  convcrs~ l ion rv';b Joe 
Fottchard. 2ss:slnnt lie;lor o f  publ~c 
nfl:lars for 111: 1J.S. Nucicar Re?ul2lorv - .  
Commission. . 

A l  one point i n  lhaL discussion. I 
.said: 

"Joe, i f  yoit h l v d  any reason to bc- 
lieve there's nothing t o  this report, tell 
me and I'll forget a b o i ~ l  it." 

Joe answersil: 
"I can'r say that." 
Perhaps i: is i n  the light of '  hindsight 

that the N R C  \vishu to disavow givins 
any crctlencc to the crater Isport. I 
wish i t  had bcen as emphnlic f r om th: 
start. 

.. . - 1  The lest is pei-formwl i n  hvo s l x a :  first b r  aoglrinz the excitalion rirntn!rnnc. 1 I 

Carey B ~ ~ k r o  
Environment editor 
Cl~icugo Tribrtnc . 
Chicaqo, 111. 

n w y  
I don't believe I hav t  anything to 

add t o  what I told Dive W?lber [rVH 
staffer who  \vrofe h e  Duho-Comcy- 
crater storvl earlier. You r  Decem5er 

Valcor Solenoid Valves, when r e q u j z ,  are subjected to a bi-%<rial seismic 
vibralinn terl. This 1 s t  s i n l > l l t a  the type o:shouk and r ibrzl ion which can b 
induced by an earthqu;l!<e. I n  an attempt lo  approach renlisnt, the'simulatrd 
seismic La1 is applied to the unit  simullanmusly 2nd randomly in two X T ~  

mi - r i~ ia l )  which are on'cnled H) depr-a t@ cach olher. 

. .. - " ~ ~ . ~ 

ously to 3 vcrtical x i s  and alon5hdin.l axis, and then simul:anrously to t h t  
verti:al >xis and the laterzl ;i<is. 

Them;l~nilucle o f t a l  lrrels2pptiedduring the test is drlermincd hrthelocatiun 
of r h e p ~ v a r  plant(i.c. ocfognphia: Icotiezl). znd thrlocation oftbevulres in 3 

dcpizly director o f  reactor re~uls t ion.  
not to nit .  I \vo~tld obrcrv- [hat txvo 
other reporters cnllcd N I < C  tile sxns 
day as Mr .  Dubro. were eiven ~ h c  mm: 
inrorm:bli<,n. and d id  nor so wilh n 
slory. 

Jorr.ph J. I;rr,cchrrrd 
#\ssistanl Director 
Off ice of I'ul~lic Affairs 
U.S. Nuclear Rcc:ulatorv Commissiu? -- , 
\VasI!io::lon. D.C. 

Preventing c!i-~ersion 

T k e o p n t i o n  o fn  vnlved~,ringor nrrer=n carthq!lakealw determiner whether 
the valve must he opent ion4 during the scisr~~ic tmt. \'alcor v;~lves arc 
p re~u r i zc t l  and electrinily actualed lo  dcmonstratr tlxrir reL:tbitity to ope!-:,re 
un&r such 1 s t  conditiom. 

The ? t rnu~~s t r l I i on  o i  s~ ln i r nb i l i *  during a t e t  2nd the rerluiremcnt to 
r ~ r i n r m  IheseismictRt., i s a ( l ~ = l i W % s # r ~ 3 n ~ ~ r e 1 u i r e m c n t  ori'rCrral Re~ster .  
10 CFR 72r I  5il "Cener:~I D t y i p  Critenin for Juclc:~r ?ontr Plauts". 

The rrcomrwendrd lmt  pr.clieu 2nd procedures nru dictated :ry Koclc:nr 
X c n u l ~ l u ~  Cuidr  S8C I.%, 3#1d hy 1.E.E.I:. S t=~~~ l ; , r ~ t  344. 

Or, 111c tltrua ~najnr  n tbs lan~i rc  i . .  
sue> raiqcd by IIIC anti.i~t~cIear f\irces, I ? ~ ' A l : C 3 2  it?;GiHEE2l?ICn i=.3Z;;F)C2,ATiO>-] 
inl:lgille IIIXI nlort reader o f  HLICI.C\.( 233 CARL lEG lE  AVE.. KENILWORTt I .  N. J. 07033 / (201) 245-1585 

I\..\us \voui<l agce  that the problem- 
ttf reactor rnict:~ and \v:~ste di,poi~l can 
hc h:tnillcd ;~dequitc!y h y  :cchrnic.l end 
:~dnl ini i l ral ivc me:cns ;,lreldy :rL our di5- 
p,ri:d. Spcakinp pc r l o !~~ \ l y ,  m y  on:y con- 
ccrn  :ibout resclor solcty is that, in 
dcfcn;!iog ourstlves f rom the critics, wa 
 nigh; dc\.elop an unwarranted br:tv:tdo. 
As  fcsr waste r l i spa i~ l .  a l ine of rcason- 
in: u~:;e\;c<l b y  Eernarrl Cohen con- 
vinced Ine that permanent disporxl c.1 
\\-:!,:es deep ill the cnrth pores so lilcle 
hazard ;o  futt!re gener:~tions that 1h5:t 
w i l l  bc little real nccd for long.lcrm 
su r~e i l l ~ncc .  

W i l h  rcspecl to the possibilit). of 
diverl ion o f  nuclear m:iteriols l o r  weap- 
ons uie. I feel nruch I c u  assured. I 
nzrce th;!t so Ion: as thr rc  is i i t l le trnf- 
r ic  i n  p l t t l o n i ~ ~ m  o r  i n  highly cnrichrd 
U-235 o r  U-233, a combinal ion o! 
ph>sical and : tdn~in is t r~ ! i re  securi;y c a ~  
probably prevent :tII bur the tn~br 1!.- 
tcrmi:ed o f  un=n:korizcd ;ersons from 
camin:: in lo  possession o f  weapon> ma. 
tcrials. I n  the l o n ~ c r  run, ho\rcvc:., 
\.:hen thcre are m l n y  ~hous:~nds ot 
pe\ver reacrors distrihutcd amon,? ssv- 
c n l  timcs the 10  counlr irs t h ~ t  no:" 
possess them, the nccounting for ;:I1 c< 
Ihs  fissiie material w i l l  be very  diificu!i. 
I c ~ n n s l  see how there cno he (he di.  
sired hi$ ccrIai~:ly o f  ~ ; ~ r d ~ ~ ~ i ~ r c : s  i f  plu- 
l o ~ r i ~ l m  :end othcr easily separatc<l bonrb- 
ni:~kin: n~;~leri :~ls :<re i n  <;lily shipntents 
:!I1 over the world. 

J stngpcs~ th:!t there is a very s i n ~ p : ~  
\v:t?. of :cd:lin~ to the sccc~ri ly >:aim: 
the diver,ion o f  pos ih le  rvc~pon-makin: 
1~1:11crials. T h i  is to ha!, the shipm%l 
o f  plut(~nillnr from porv-r rcoc!ois ;I"? 
to han Iha shipmtnr o f  U-235 :tnd oi 
U-2.V whcn they are not di luled \\.i:i, 
:It lcast SO percent U-23s. 

.l.:lkin: s h ~ h  a s:ep w o u l ~ l  requirc 3 

rcs1rua:lriil: o f  lhe way nuclcar pow;.; 
i p r ~ . > ~ r ~ t ! y -  erpccted l o  'lerelop. i; 
\voulJ require th:tr j n y  reactors 11s;;; 
rue!-clcd p!ulonitbrn be locnlcd at th: 
sanlc si:cs as the PTOCCS%~CF. fa~;!i~i:, 
Ih:!: S~p:!raIe i t  from spsnt f ~ r l j .  
tI-fCiR's ci thcr would be loc:~tcd 31 
ur:!nilznl i,olupe separation plant si:~. 
Or C~V: IITC ;\ fh~cl ~ l i l ~ ~ i c ~ l  w i t h  U.2,;:; 
I ~ I v n ' l  L~elicvc Ihat thc I;,llsr wo,~l,l I:: 
much of :!!I cco,rot;lic di;:hclv:~~l!zge, ::I.- 
c:t,n*c s:!!dics ~!>aJc scvcral year5 :):..-, 

>hu\rc<l Ih :~ t  lITC~I1'l coulrl cclm?~:.; 
:!l,u:~! tn~.:ttlitlnl :I.: 1t1c1 well :?T urinz \\.ilh :I tile low-cnricltm;!.; Iprc,enlly 15r17. 

Ihhctl ~ ;> i \ c t l  ~~r:t! l in~n~.l l~(.r i~,,,~ C y ~ ! ~  
'I IIL. p:c,cntly rilccl lix:rt-\~;.~tcr rcncror. 
\\uctlrl pruhnl,l!. ,101 hz pl:!~.~ .,I t..~, 
l l l l l ~ l l  LII i l  <li.::~J~:~"l.?::<! I,C(.~,,>L. rL.cL.::. 
i r lc l~~.l l i~lr>, I>i::h CO>IX ,~rLliL.~,~i,~ 
~ I : L ~ > I ,  t ,> : ,k~  i t  d,~tli~!i,,l i t  p;:8(,,,,i ,:,,, ,.. 
c!.clc wi l l  ~CLIIICC IIU l 'u~. l  c).cIc C O ! \  
:I~~TCC~:II~I!.. 91 Ic:i)t i n  Ihc  1lc71. i l l l r ~ f ~ .  
!itmlc ' rr.yclc. of pli!rtlnit!m i n  li;ll!- 
h :~ t c r  r::nctors is prc,!t.thty clc~irat~l:  b,) 

C \ L C I I ~  our wpp!icS o f  r c l ~ l i \ . < l y  l ~nk .  



f e t t e r s  

roil  uranium. and tllis could be a c c o h  son~cthin; l o  do u,ith pregnancy too. crpertisc in "environmental ro:io!o3y." 
: ilishrd by localins sonic lizht-water re- Thcn watch our, fellows. they will Tllcse of:en are ploplc witlr degrocs 

actors alol~; n i t h  fuel ~ ? O C < S S ~ ~ S  facili- Want lo  protccl you loo. (Ref. NvcrmP. in chenlistry. pl~ysics, or enginecri;~; 
tics. Frs t  brceder rcaclorr would. d h'l\vs, hI ry  1975, pp. 59.  60) \'/ith +nd virtually no  work in the  social 
counc. have to bc loczlcd at thc same all thc malcs and females under $5 out sciences. A good a!torney fur  an in- 
sites as fuel processing and fabscation of rzdiaiion liel4:. how long do you tervenor could devaslatc thc credcntiels 
facilities. ' think the nuclczr industry czn last? of such a person. 

In m y  opinion. thcse restrictions KO. I d o  not think it will go that (4) Sonle consul:ing firms now have 
would providc a net bellefit f o r  tbcy far. You will fight for your jobs, bur computer.simul;led modcis of the so- 
would foice d c  eslablishmeot of nu- will you help me? Will you l i ~ i ~ t  for  cioccononlic of power 
clear energy centers: conglomerzle siles mine, too? Generally speaking, there models have 
in which many pinaratts of electriciv Mary 5. W r ~ n e r  rigid arsunlpLions and arc  based o a  
would be gtnerated, locations z t  which Decalor, H a .  very limited empirical data. It is es- 
a large force of nuclear exper!! could scntial to recognize th:t modcling ir 
ensure t h a t  thc rczctorr and processing nor a well developed technique in t t c  
plznlc. werc operated in the most sophis- 
ticated manner. Nuclear energy S o c i o e c o n o m i c s :  S l i g h t e d  a r e a  Collsultants w h o  say 
have bee,, study by groups Given your intercst in nuclear power. have a predictive socio- 
for some timc, and, on the whole, I would like to call your attention to 

economic effects sh?"'d laken 

balance szems to bc in favor of their a ~ p i d l y  emerging problem rzlating a grain Of 

cslablis~manl. ~h~~~ are savi3gs in capi- 10 power plant siting. Specifically, 
 normal'^. I be inclined to 

cost to be by order;y there are major di(ficul:ies with the 'a):" a covcnr e ~ r l ~ f o ~  approach 10 h e  
connruc~on  of a number of power manner in which most socioeconomic problem. I n  other \vords, i f  Power 

planls the same espedauy 8 it impact stztemenrs arc  being prepared. comP2nies o r  government agencies d o  
is done serially over a lonb rime {Vhile the new stress on so:ioeconornic "01 demand Ili::Il-(111zlily reports rrom 

so tha t  the construction force can bc effects is cncourn~ing, the mauner in ~ o n s u l 1 a n l ~ ,  tllen [hey desewc the in- 
galherins experience a;osS ,hc which the majority 'of impact statc- rcl'iOr rltc)' I n  t h e  case of 

way. Other ad\*antapes disadvan- mcnls are being handled will very lite- nuclczr power, howevcr. the  po:en:irl 

bps can be but [he add2d contro~ ly lcad to sevcrc difficulties for the n"#i"c consequellcc~ 01 Poor socio- 

of fissile material (hat they would pro- nuclear industry in future years. After econOnlic ~ r o j c c ~ i o n s  can b e  qui!c 

vide seems to nlc. to bc the overridins an extensive review of the litcrztu:e. h"rm'ul lhc as  as for 
pub!;= issue. Stodies for the N ~ -  1 have concluded that socioeconomic the ""clear industry. A s  you knmg. 

lional Scicncc Foundation m d  tbQ Nu- projrctions are typically m r d t  by con- nuclear P o W r  is tlnder strong 

clear Resulatory Commission art in&- S U I I ~ I S  who h2t.e either (a) little or a t l x k  in thc  U.S. as well a s  in  other 

caling that nuclear enerzy centcrs are no training in s6cizl rcscarch melilods "l'ntrics. Many critics of nucle2r 
e c o n o n r i ~ ~ l ~ y  and technic:lly feasible, 01 (b) little or no experience in study- plants have focused o n  s a f e y  issues 
b,,t for the r;hb:ishment of ing the effects of industrial develop . and Physical cnvironnlen( cfrects- bill 

' to become nnioi121 policy will mcnt. T o  document my nrgument, let a" inctc"ing number of intcwenors arc  

a politicd force senerared by tb: ra;her me prejcnl some csamples: now zuroin:: in on  socioeconomic cf- 

simple considrralion of whether the ( I )  A major consulting firm recently feels. This new linc of  attcck maker 

world tvill be rendered safer by havin; Contrzcted with a feilerrl agency to it absolutely critical thct proponents 
this zddiiionsl control oil therr;ovem=n~ study thc potcntinl ~o;ioccooomic ~ f -  O! nuclear planls o b t ~ i n  the l x s l  pos- 

of materirls froin . ~ ~ h i c h  bombs can fccu of nilclear centers. All of rhc sible s o c ~ ~ c c o n o m i c  p:oj:cls and Iherc- 

rallltr readily bc made. study sites \\.ere' it1 non-mc~ropo]itan by reduce their vulnera1;iiity t o  inter- 

I would, walcome receiving "ear- YcI the firm's final report is- venor suits. Unless power plnnt pro- 

cohlmenls 011 ths propos:d b r n  on de nored r ~ i n u ~ l l y  all the resrarch on in- P0neCts lileir procedure for 

shipment of plutonium and enriched dusrrial gro;vth in >mrll towns 2nd 0b:"inins social impacts slalemects. 
uranium. rural areas.  his incomplete literature one of the n12jor rallyin6 points for 

revie:.; led to vcr). questio..abic con- an:i-nuclear critics will soon be on so- 
H. G. KocPherro,t c lu~icns  in the arezs of populrtion size, ciocc\ 'n~nic zrollnds. 
101 Orchard Circ!o public service d e m a ~ ~ d r  and hourin; I urge the i n d ~ ~ s l r y  to d o  v:hat it can 
Oak Ridge.  ten^. 37330 lo irnprovc thc quality of socioecononic 

(2) Another Iargc coowlting firm projccls of nuclczr siting. Tllc criiiial 
contracted with a ZroLlp of lmtr power first Y(O@ is lo  illsllrc 4 h t  projeciions 
cornp:tnics to study the feasibilily of  arc n ~ a d c  by rcscarchcrr trained ill bo;lt 

Pr0tec:ion 0: discrimina:ion? cncrgy parks. Thc coniult:nts prcjcslcd s0ci:tl scicncc mct i~cds  and in sludyi;!g 
\Veil, sir. t!xy arc d t c r  my job a new population of 20,335 of whicll Ihc cffccts of ind~~rlri:tl ~lcvcloprtre;~t. 

rgitin, and it is only a matrcr o i  tinlc 5,970 \roillil bc scllool children. \\'ltcn It \roald bc a sac1 d:ty if I l ~ c  nrtclca; 
before Ihoy zero ii! on som: of the 3 tr;:i,~ctl d c m o ~ r a p l ~ c r  n!adr: prcdic- in(lu~lry sorvivcd its critics on  safe:). 
f lys .  1 0 3 .  I I1:ld 1l:cught tlrc Rc;ula- tionr l o r  lhc rznw sizc psrk, lle pro- "lid lllc pllysical cn\.iroilnle#~l only to 
tory t iu ids  S . l l  would bury tllc . . H O ~ I .  jcctecl a ncw popolaion of only 6.8" j1.,II prcy lo critics on  socioocoi~onric 
;~ll=b;:l:s nl;:cl8l:lu" p!lilosophy, b,!t v i lh  1.$1)5 scllool children. Oric rca- c(l'ccts. Stt!frr should the r:llcr! inl!a!c- 
d0-So~'dcrs still illiisl I l s  pulribilitv .on f a r  lllis srcnt di,crcp?.t~cy that di:sh:ly 1 0  I)rc\.cIII sOri:~l, l!~nlo~r;:p::i.. 
a chil..l n ~ u s t  5c  protected lron:'thc tlac conr~l l ;~nts ,  uclrai!~cd in Jcn\ r -  illld ccoll~mnic pro;,,;Ecli~#~s i1oi11 Iwing 

-~nssibili:;. or clangcr due 10 n ~ r  rccblc. gr ; \ r l~ ic  rcr,:;,l-c~,, h:d t l ~ d  1956 birtl, 1l1c ~ \ c l ~ i l l ~ s  lice1 01 thu ntlclc:-r ntovc- 
nlil~ilit :~~~.xs. -I ' I IcY :KC %:ill tryin: to r;llc\ tu rtojcc[ to ~ h c  19Sl)'s! 111cnt. 
for<*: limit h r  k t , , ~ s  on :.,!I (;I ~ , , ~ i r o ~ t t ~ n l d  sociolt,?.~ s c m s  k - r ~ t ! , ~  CI~,,,~,,,,.. PI,I) 
en. \ill::c, nl.:r,ic~l, or wh2tcvcr, lo I r I r I r 1)ircilor of  C;:aclu;::c Sttzclics 

H o ~ '  c;,tllcl 114 p.>s\ihly afrcct ,ncn? L>uc I,, tllc nlonc! fluwini: inlosociu- in Sncitnlo;y 
Aflcr tllt)r g,.t rid of us ( ronacn) ,  one  ccc:au~,ic impact st:ic;nr.nts, ~ h c  S ~ ~ : I I I S -  T h c  I'ulnl~rylvani:l State U n i ~ ~ ~ ~ i i t y  
0 c I r i  I ,  , , <,I \.,ricty o i  pcol'lc w e  UO\V cl.rin,i:~!: Ul~iycrsity lb;,rk, 
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PROJECT bIAEIAGEMENT CORPORATION ) Docket NO. 50-537 
TENNESSEE VALLEY AUTHORITY 

(Cl inch  River  Breeder  Reactor  P l a n t )  ) 
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Content ion 14 

The unavoidable  adve r se  environmental  e f f e c t s  a s s o c i a t e d  

w i t h  t h e  3 e c o m i s s i o n i n g  of t h e  CRBR have n o t  been adequa te ly  

ana lyzed ,  and t h e  c o s t s  ( b o t h  i n t e r n a l i z e d  economic c o s t s  and 

t=y+-mal =ocj.?l cos t s !  a s s o c i a t e d  w i . t h  t h e  decnn!mis=inn~il PURR 

a r e  no t  adequa te ly  a s s e s s e d  i n  t h e  NEPA b e n e f i t - c o s t . h a l a n c i n g  

o f  t h e  CRBR. 

a )  There is no a n a l y s i s  o f  decommissioning i n  r_h.P 

A p p l i c a n t s t  Environmental  Report;  

b)  Env i ronnen ta l  Impact S ta t emen t  (GIs) r e l a t e d  t o  

LWRs p repa red 'by  NRC have been inadequa te  due i n  

p a r t  t o  recent1.v d i scove red  o m i s s i o ~ ~ s  ( s e e  b e l o w ) ,  

and t h e r e  i s  no reason t o  b e l i e v e  t h e  EIS f o r  t h e  

CRBR w i l l b e  any d i f f e r e n t ;  

C)  .A r e c e n t  r e p o r t  "Decommissioning Nuc lea r  Reactors"  

by S .  Hamood, May, K., R e s ~ l i k o f f ,  M., Schlcnger , .  

B . ,  and Tames, P . (New York P u b l i c  I n t e r e s t  Re- 

s e a r c h  Group C N . Y .  PIEG), ~ l n p u b l i s h e d ,  J anua ry ,  



1976) i n d i c a t e s  t h a t  (wi th  t h e  excep t ion  of t h e  

E l k  River  r e a c t o r )  t h e  i s o l a t i o n  p e r i o d  fol lowing 

decommissioning o f  power r e a c t o r s  has  been based 

on t h e  t ime r e q u i r e d  :or Co-GO t o  decay t o  s a f e  

l e v e l s .  Harwood, e t  a l .  (p .2 )  b e l i e v e  t h e  pre-  

v ious  ana lyses  a r e  i n  e r r o r  because they have un- 

de r6s t ima ted  t h e  s i g n i f i c a n c e  of r a d i o n u c l i d e ,  

Ni-59. The t ime p e r i o d  f o r  Ni-59 t o  decay t o  s a f e  

l e v e l s  i s  es t ima ted  by H a n ~ o o d ,  e t  al. (p:2) f o r  

LWR t o  be a t  l e a s t  1 . 5  m i l l i o n  y e a r s .  The economic 

and s o c i e t a l  i m p l i c a t i o n s  of t h i s  1 .5  m i l l i o n  y e a r  

d e c q  p r i c C  2rr: zt 7zcscnt '2?.kr.-.r.!.?. 

d)  P e t i t i o n e r  b e l i e v e s  t h e  NRC must s y s t e m a t i c + l l y  

a n a l y z e ' a l l  neu t ron  a c t i v a t i o n  p roduc t s  t h a t  may 

b e  produced i n  t h e  proposed CRBR t o  determine t h e  

p o t e n t i a l  i s o l a t i o n  p e r i o d ,  f o l l o v ~ i n g  d e c o n ~ i s s i o n -  

i n g ,  and then provide a  comprehensive a n a l y s i s  of 

t h e  c o s t s  (bo th  economic and s o c i e t a l )  of d e c o m i s -  

s i o n i n g  . 
. Washington, D .  C. , s s  : 

' 
I ,  Thopas Cochran, a f f i r m  t h a t  t h e  above c o n t e n t i o n  and bases  

a r e  t r u e  and c o r r e c t  t o  t h e  b e s t  o f  my pe r sona l  knowledge. 

-- .  
Thomas Cochran 

SUDSCR1lji:D AND SWOPIU t o  be fo re  ~:e t h i s  - 9 day of February , l 9 i  

Paul Leech 
Envl ronmental Pro jec t  Hanager 
Nuclear Regulatory Comnlssion 
Washington, D.C. 20555 

Dear Mr. Leech: 

I have completed review o f  the Cl inch Rlver Breeded Reactor D ra f t  E x m n m e n t a l  
Statement and have enclosed comnents and some add i t i ona l  in format ion for  
your considerat ion o f  the f i na l .  

I n  the main, my obJect lons t o  the d ra f t  a re  based on the premise t ha t  an I n -  
sufficient amount o f  mater la l  i s  presented i n  the document t o  adequately 
charactor lze  the p ro jec t  area. An e f f ec t i ve  pub l i c  eva luat ion o f  impacts 
based on such sparse Information i s  rot possible,  especial  l y  f o r  anyone 
who i s  not faml l a r  w i t h  the reglon. For the rmst pa r t ,  the app l icant 's  
Envlronmentai Report seemed s u f f l c i e n t  i n  t h i s  respect. The add l t l on  o f  
s o m  o f  t h l s  mater ia l  i n t o  the f i n a l  would subs tan t i a l l y  ass i s t  i n  co r rec t i ng  
t h l s  deficiency. 

I am sure the condensation o f  such a voluminous document as the ER i n t o  a 
d ra f t  statement i s  qu i t e  d l f f i c u l t .  However, I n  view o f  the consta i l t l y  
increasing pub l i c  participation i n  the environmental impact statement process. 
as we l l  as the s i gn i f i can t  cont rovers i ty  over LHFBR's, It w u l d  seem tha t  
a much rmre colrprehensive document i s  necessary. 

I t  i s  my op ln ion t ha t  t h i s  statement should be comprehensive enough i n  
scope tha t  substant ia l  reference mater ia l  I s  not  necessary t o  both quant- 
l t a t i v e l y  and qualitatively def lne the p r o j e c t  area and thus have an e f f e c t i v e  
grasp on po ten t i a l  impacts. 

Therefore, I would l i k e  t o  request t ha t  NRC review the d r a f t  (espec ia l ly  
sect lons 2,4, and 5) t o  ensure t ha t  su f f i c i en t  information i s  presented f o r  
the pub l l c  t o  assess t h l s  proJect and i t s  associated impacts w i thout  undue 
re1 ience on o ther  documents. 

F lna l l y ,  I wish t o  thank both you and your s ta f f  f o r  the e f f o r t  expended i n  
supplying the addl t l o n a l  mater la l  requested and the generous extension o f  the 
comnent per iod. Your quick response and cooperat ion on these matters are a 
c r e d i t  t o  NRC and are s incere ly  appreciated. 

Yours t r u l y .  

Enclorures 





* 40 FR 44418, September 26, 1975. 

** B u l l e t i n  .of the Nat iona l  ~ p e l e o l o ~ i c a l  Society,  A p r i l  1972. 







sc ik tered brushy arena pmvide  exce l l en t  hab i t a t  f o r  t he  s t r i a e d  . . 
skt k (Me h i t i s  mc hitibX.<ed fox. Virgin1 1 opossum (Didelohis 
v i $ i d e i d  :hew (Canis l a t r a n s )  . 
5.92 The nongame -1s of t h e  study a r ea  a r e  comprtred of e l x  
insect ivores  (moles and shrews) ; e igh t  b a t s ,  excluding t h e  Indiana 
myotis (Myotis soda l i s ) ;  and 1 3  rodents.  These spe- ies  a r e  eco~omi-  
c a l l y  important i n  a number of  ways. Kice, r a t s ,  and shreks  a r e  
u t i l i z e d  as prey by raptors .and s eve ra l  o t h e r  mmmla. Some ba r s  a r e  
know t o  ca r ry  r ab i e s  and, hence, a r e  dangerous t o  l i ve s tock  a rd  
humans. From a bene f i c i a l  s tandpoint ,  however. ba t s  ccnsme l a r g e  
numbers of noxious insects .  The o ld  world r ac s  and mice. :epresented 
i n  t he  s tudy a r ea  by t h e  Norway r a t  (Rattus n o n e  ic-) m d  the  house 
mouse (Xus musculue) , a r e  considered =&callyghermful. s i nce  they 
damage o r  des t roy l a rge  q u a n t i t i e s  of crops  and s to r ed  gralnb, a ~ d  
ca r ry  d iseases  t o  which man is suscept ib le .  During t h e  f i e l d  surveys. 
n ine  white-footed mice (Peromyscus leucopus) and tvr. sho r t - t a i l ed  , 
shrews (Blarina brevicauda) were trapped i n  a river-edge hab i t a t .  In 

of t h e  floodplain. /k4: &+ _-.: 

ppears on t he  
l d l i f e  Service ,  '1974) , 
t ha  study area. < h i s  

t i l i o n i d a e  (pA.tinnose 
b a t s ) ,  c lo se ly  r e brown bat (Elyotis l u c i f u p )  but  
d i f f e r s  i n  co lo r  s a d u l l  grayish  chestnut r a the r  than 
bronze and t h e  basal  por t ion  of t he  h a i r s  is a Lu l l  lead c r l o r .  The 
morphological s i m i l a r i t y  of these  species  and t h e  frequency of which 
they a r e  found together  o f t en  make f i e l d  i den t i f i c a t i on  r a t h e r  d i f f i c u l t .  

5.94 .The d i s t r i b u t i o n  of t h e  Indiana bat is confined t o  t he  midwe.=t-rn 
and eas tern  United S t a t e s  from the  western edge of  t h e  Ozark Region i n  
Oklahoma t o  c e n t r a l  Vermont and southern P[issouri,  aktd a s  f a r  south a s  
northern Flor ida  ("Threatened Wildl i fe  of t he  U n i t ~ d  Sta tes ,"  ;97?). 
With t h e  abaence of caves i n  t h e  study area ,  the  d i s t r i b u t i o n  of t h i s  
species  is probably r e s t r i c t e d  t o  spr ing and sumer populations asso- 
c i a t ed  v i t h  migration and breeding a c t i v i t i e s .  Cener3lly,  a ry  smal l  
drainage i n t h e  midwest t ha t  contains some r ipa r i an  hab i t a t  is con- 
d u c i v e t o  t he  support of good Indiana bat populations (pers.  corn.. 
Stephen Humphrey, University of Flor ida ,  ~ 2 i h e s v i l l e .  1975). The,Big 
Blue River and the  numerous smaller drainages associa ted  with i t  aEford 
excel lent  foraging and roost ing areas  fo r  t h i s  species .  T:terc i s  no 
evidence, however, t ha t  t h e  Indians bat  u t i l i z e d  l a rge r  bqdies of  water 
l i k e  r e se rvo i r s ,  l a rge  . r i ve r s ,  o r  lakes  ( s e r s .  corn.. Stephen Humvhrev. . . . .. 
University of  lori id;, Cainesvi l le ,  1975): 



5.95 Although t he  Indiana ba t  forms small  nursery  colonies  i n  
hol lova  of dead t r e e s  and under loose  bark dur ing  t he  swrmer, it is 
then f a r  l e s s  vulno-rable t o  c a t a s t roph i c  t h r e a t s  than vhen i t  con- 
gregates  i n  caves dur ing  h ibernat ion .  When veather  condi t ions  a r e  
favorable ,  i t  uses a l t e r n a t e  roos t ing  t r e e s  before and a f t e r  l a c t a t i on .  
1f the  nursery  t r e e  i s  destroyed, ' i t  &c"pies another s u i t a b l e  t r e e  
nearby, thus  r e t a i n i n g  e s s e n t i a l l y  t he  same foraging area .  Roosting 

s i t e s  l i k e  t r e e  c r ev i ce s  and wood p ro t ec t  these  b a t s  from extreme ambient 
temperatures,  wh1ch . i~  of metabolic advantage. Hovever, s i nce  t he  
roos t  temperatures conform t o  mean seasonal  temperatures,  t he  thermal 
advantage of t h e  roos t  is s l i g h t  i n  sp r i ng  urn (Humphrey, 1974) 

5.96 Foraging is r e s t r i c t e d  t o  a r ea s  l i a g e  of r i p a r i a n  
vege t a t i on  (mainly sycamores and cot ton  r water ,  and a few 
i s o l a t e d  t r e e s  (oaks,  va lnuts ,  e t c . )  s i n  creek f loodpla ins .  
During t he  cooler  p a r t  of  e a r l  o inc ides  v i t h  pregnancy 
and t h e  presence  of t r a n  p lace  almost exclus ive ly  
over water.  During v a m  ng p a r t u r i t i o n  (usual ly  
one young per  season i n  ng h a b i t a t  is expanded 
t o  i nc lude  r i p a r i a n  hab 
t o t a l  foraging r a  ba t  is about one-half mi le ,  v h i l e  
t h e  estimated po t he  spec i e s  along a l i n e a r  ha l f  mi le  
of  c reek  is abou 
of Flor ida .  Gain 
a r e  be l ieved t o  
consequently,  t o  t h e  su rv iva l  o f  sp r i ng  and s : m e r  populations of the  
Indiana ba t  (Rmphrey, 1974).  

5.97 In  t he  December 16, 1975, i s sue  of t he  Federal Regis ter .  t h e  
Direc tor  of t h e  U.S. Fish: and V i l d l i f e  Service  issued a proposed r u l e  
f o r  determining c r i t i c a l  h a b i t a t  f o r  dix endangered Species,  which 
included the  Indiana bat.  Big Wyandotte Cave i n  Crawford County and 
Ray's Cave i n  Greene County v e r e  t he  only winter ing  a r ea s  i n  Indiana 
declared  c r i t i c a l  hab i t a t .  The Indiana b a t s  a r e  e n t i r e l y  dependent 
on t he  s h e l t e r  provided by t he se  and o the r  caves dur ing  h ibernat ion .  
Approximately 94 percent  of t h e  knam Indiana ba t  popula t ion  h i b e r n a t u  
a t  these  s i t e s  and i n  o the r  caves loca ted  in I l l i n o i s ,  Kentucky, 
Uisaour i ,  Tennessee, and West Virg in ia .  Their. l o s s  o r  sub j ec t i on  t o  
excess ive  d is turbance  o r  modif ica t ion  vould l e ad  t o  the  near  o r  t o t a l  
ex t i nc t i on  of t he  species .  The winter ing  a r ea s  mentioned e a r l i e r  do no t  
nece s sa r i l y  inc lude  the e n t i r e  c r i t i c a l  h a b i t a t  of t he  Indiana b a t ,  a s  
modif ica t ions  t o  c r i t i c a l  h a b i t a t  de sc r i p t i ons  may be proposed i n  the  
fu tu r e .  Riparian h a b i t a t  i s  a l s o  be l ieved t o  be e s s e n t i a l  t o  t h e  
Indiana ba t  f o r  feeding and reproduction. These h a b i t a t s  a r e  cu r r en t l y  
be ing  evaluated and may be proposed i n  the  fu tu r e  a s  c r i t i c a l  hab i t a t s .  

THE UNIVERSITY OF ALABAMA 
N E W  C O L L E G E  

P O S T  O F F l C E  mOX *211 

UNIVERSITY. ALABAMA 3 6 1 6  

Idlarch 24, 1976 

Nlr. B. J. Youngblood 
Environmental P r o j e c t s  Branch 2 
Divis ion of S i t e  Sa fe ty  and Environmental 
United S t a t e s  Nuclear Regulatory Commission 
Washington, D.C.  20555 

Dear M r .  Youngbloodt 

The fpl lowing major d e f i c i e n c i e s  i n  t h e  Draf t  
Environmental Statement f o r  t h e  Clinch River Breeder Reactor 
(Docket #SO-537) should be noted8 

1. The c o s t  e s t ima te  of 1 . 7  b i l l i o n  d o l l a r s  i s  r o s s l y  
inadequate ,  even f o r  a m a l l  (350 NET I.W .e .y UZBR. 
Fur the r ,  t h e  c o s t  of l a r g e r  o r  next-generat ion b reede r s  
should be accounted f o r .  The c o s t  of a 1000 M.W.e. LWR 
i s  p resen t ly  about 1 b i l l i o n  d o l l a r s .  What i s  t h e  
p ro jec t ed  c o s t  of a comparable (1000 M.W.e.) LIWBR? 

2 .  The payro l l  i s  es t imated f o r  t h e  cons t ruc t ion  phase 
(1976-1983) and t h e  demonstration phase (1983-1988) b u t  IZQ 
es t ima te  i s  made f o r  t h e  ma.iorit pf the l f e t i m e  of t h e  
p l a n t  (10.4.1.5). what i s  t h e  p z y r o l l  beiond 1988? An 
answer such a s  subs;antially t h e  same a s  dur ing t h e  
demonstration phase i s  adequate.  An a n a l y s i s  should 
be performed and a f i g u r e  der ived and publ ished.  

3. Sec t ion  9 .1  i s  t o t a l l y  i n v a l i d .  Unless whole-system 
a l t e r n a t i v e s ,  such a s  energy conservat ion,  a r e  considered. 
t h e  Draf t  Environmental Statement becomes a mockery of i t s  
in tended purpose. 

4 .  The p l a n t  has  a n  unfavorable  Benef i t  Cost Rat io .  This  f a c t  
a lone should serve  t o  cancel  p l ans  f o r  t h e  p l a n t .  The use 
of in-lieu-of-tax-payments (10.4.3) u t t e r l y  subver t s  t h e  
i n t e n t  of Benefit-Cost a n a l y s i s .  

I n  summary, I am appa l l ed  a t  t h e  obvious bui ld- i t -a t -any-  
c o s t  a t t i t u d e  displayed i n  t h e  Dra f t  Environmental Statement 
(Dbcket 50-537). 1 have n o t  seen such a b l a t a n t  d i s r ega rd  f o r  
economics i n  any o t h e r  nuc lea r  p l a n t  environmental s ta tement .  
The Clinch River Breeder Reactor P l a n t  statement h i t s  a new low 
i n  economic a n a l y s i s .  

S ince re ly .  

wf- 
Edward P a s s e r i n i  (Dr. ) 
Associa te  Professor  of Environmental 

S tud ies  



Enc losure  1  

CLINCH WER BREEDER 
REbCTOR R A N T  PROJECT 

PROJECT MANAGEMENT CORPORATION 
POST OFRCE BOX U 

OAK RIOGE, TENN. 37830 

March 29, 1976 ,., ;. -.- , . . 

DOCKET NO. 50-537 

Mr. Roger S. Boyd, D i r e c t o r  
D i v i s i o n  o f  P r o j e c t  Management 
O f f i c e  o f  Nuclear Reactor Regu la t ion  
U. S. Nuclear Regu la tory  Commission 
Washington, D. C.  20555 

Dear Mr. Boyd: 

CLINCH RIVER BREEDER REACTOR PLANT PROJECT COMMENTS ON THE DRAFT 
ENVIRONf4ENTAL STATEMENT FOR THE CRBRP 

Enclosed a re  t he  C l i nch  R i ve r  Breeder Reactor P r o j e c t  comments on t h e  
.NRC D r a f t  Environmental Statement (DES) f o r  the  CRBRP. Enclosure 1  
conta ins  comments on t he  socio-economic impact o f  CRBRP cons t ruc t i on  
and opera t ion ,  r e l a t i o n  o f  t he  TBRP and Melton H i l l  Dam opera t ion ,  and 
the  environlnental  assessment o f  the  CRBRP thermal and chemical e f f l u e n t .  
Enclosure 2  inc ludes comments r e s u l t i n g  from recent  CRBRP design and 
environmental  i n f o rma t i on ,  o r  a re  DES statements we f e e l  r e q u i r e  c l a r i f i -  
ca t i on .  Amendment V I  t o  t he  CRBRP Environmental Report  t o  be f i l e d  
A p r i l  2, 1976, w i l l  p rov i de  t he  complete ana l ys i s  suppor t ing  t h e  bas is  
f o r  ou r  conlments. 

The NRC has done a  thorough and comprehensive j ob  i n  t he  p repa ra t i on  
and issuance o f  the  D r a f t  Environmental Statement f o r  t he  CRBRP. We 
a r e  pleased t o  see t h a t  your  comprehensive NEPA rev iew independent ly 
conf i rms our  own p o s i t i v e  assessment on  CRBRP's environmental compat ib i l  i t y .  

@6h&u2q e t e r  S. Van N o r t  

S:L:874 General Manager 

Enclosures 

cc w/encls:  G .  Wil l iams,  Jr. ,  TVA 
K. Winklebl  ack, EPRI 
Serv ice  L i s t  
Standard D i s t r i b u t i o n  

1 .  Statements i n  t h e  DES imp l y  m i s i n t e r p r e t a t i o n  o f  t he  CRBRP Environmental  
Report r ega rd i ng  t he  r e l a t i o n s h i p  o f  ope ra t i on  o f  Mel ton  H i l l  Dam and the  
CRBRP. I f  statements. i n  t h e  DES a re  neant t o  imp l y  a  t e c h n i c a l  s p e c i f i -  
c a t i o n  on Melton H i l l  Dam ope ra t i on  i ns tead  o f  CRBRP opera t ion ,  t h i s  i s  
n o t  accura te  a ~ i d  shou ld  be co r rec ted .  For example, t o  a c c t ~ r a t e l y  r e f l e c t  
t he  Environniental Report ,  the  DES Sect ion  2.5.1 on'page 2-9 (second para-  
g raph )  a f t e r  the sentence end ing " f rom F o r t  Loudon Dam", shou ld  be c o r r e c -  
t e d  as f o l l o w s :  

"Releases f rom Mel ton  H i l l  Dam have besn zero  f o r  extended cont inuous p e r i -  
ods o f  29 and 11 days f o r  t h e  purpose o f  c o n t r o l l i n g  t h e  growth  o f  Euras ian 
w a t e r m i l f o i l  i n  t he  Reservo i r .  Sho r t e r  per iods  o f  zero  r e l ease  r e s u l t  f rom 
power opera t ions .  However, no extendzd pe r i ods  o f  zero  f l o w  a r e  a n t i c i p a t e d  
i n  the  f u t u r e .  The App l i can t  s t a ted  t h a t  shou ld  t h e  need a r i s e  f o r  any 
r e g u l a t i o n  o f  Flelton H i l l  Dam which vrould r e s u l t  i n  l o n g  pe r i ods  o f  ze ro  
re lease,  t h e  ope ra t i ons  would be coord inated t o  meet f l o w  requ i rements  a t  
t h e  CRBRP s i t e .  " 

And a l s o  on page 5-4, t h i r d  f u l l  paragraph, a f t e r  " i n  t h e  f u t u r e " ,  t h e  
sentence should be r e v i s e d  to:  

". .. i n  t he  f u t u r e ,  however, i f  i t  should occur,  the  Pnp l i can t  s t a t e d  
ope ra t i ons  would be coo rd i na ted  '2 meet f l o w  requirements a t  t h e  CRBRP 
s i t e . "  

Elsewhere i n  t he  DES statements r ega rd i ng  Mel ton  H i l l  Dam r e g u l a t i o n  shou ld  
be co r rec ted  i f  requ i r ed  t o  be c o n s i s t a n t  w i t h  t he  above commitment. The 
o n l y  p o t e n t i a l  concern w i t h  extended pe r i ods  o f  no f l o w  i n  t h e  C l i n c h  R i ve r  
a t  t he  s i t e  i s  t he  environmental  impact o f  thermal and chemical  d ischarges.  
The P r o j e c t ' s  p rev ious  a n a l y s i s  i n d i c a t e d  t h e r e  would be no adverse impact 
f rom con t i nu i ng  normal ope ra t i on  du r i ng  a  p e r i o d  o f  no f l ow .  A more 
recen t  examinat ion o f  t h i s  c o n d i t i o n  by Dr. Kennedy a t  t he  U n i v e r s i t y  o f  
I owa , I ns t i t u t e  o f  Hyd rau l i c  Research has conf i rmed t h e  P r o j e c t ' s  i n i t i a l  
assessment. (See rev i sed  Sect ions  5.1 and 5.4 and Appendices t o  Sec t i on  
10.3 i n  Amendment VI  t o  the  Environmental  Repor t . )  

2. Due t o  t u r b i n e  genera tor  procurement, t he  ac tua l  c h a r a c t e r i s t i c s  o f  t h e  
CRBRP d ischarge are  now d i f f e r e n t  than these used i n  t h e  U n i v e r s i t y  o f  
Iowa I n s t i t u t e  o f  Hyd rau l i c  Research phys.ica1 model ing s t u d i e s  o f  t he  CRBRP 
d ischarge plume (DES Table 5.2). The new d ischarge pa rane te r s  a re  g i ven  
i n  t h e  Enclosure 2  comments. The e f f e c t  o f  these changes has been reviewed 
by Dr. Kennedy a t  t he  Iowa I n s t i t u t e  o f  Hyd rau l i c  Research (See Amendment 
V I  t o  t he  Environmental  Report  Appendix I t o  Appendix 10.38 and Sect ions  5.1 
and 5.4), and i t  has been concluded t h a t  t h e r e  would be a  decrease i n  the  
thermal and chemical impact.  Therefore, t h e  prev ious  r e s u l t s  f rom t h e  
model ing s tud ies  r epo r t ed  i n  bo th  t he  ER and DES (Table 3.5 and Sect ions  
5.3.2.1 and 5.4.1) a re  conse rva t i ve .  

3. The s t a f f ' s  f i nd i ngs '  t h a t  l o c a l  socio-economic impacts may'exceed t he  bene- 
f i t s  de r i ved  from CRBRP c o n s t r u c t i o n  and ope ra t i on  has been f u r t h e r  examined 



by the Project. I t  i s  recognized tha t  the s t a f f  DES'evaluation has been 
l imited i n  several aspects to  a conservative scoping type evaluation in 
order  t o  ascertain the need fo r  fur ther  analyses and t o  ident ify potent ial  
problem areas.  The Project has consequently extended the assessinents pre- 
viously reported in E R  Amendrent V to include a dynamic simulation, u t i l -  
i z ing  up-to-date computer methods,in order to  more precisely determine the  
scope and nature of potential socio-economic impacts t o  the local communi- 
t i e s .  This study i s  reported in ER Arendment VI. Furthermore, in  response 
t o  the s t a f f ' s  concerns on the f i s c a l  impacts t o  the local communities, the 
Project  has fu r the r  examined t h i s  area in  Amendment VI. Final ly,  in  response 
t o  the s t a f f  concern on the  ava i l ab i l i ty  of o f f - se t t ing  in-1 ieu-of-tax pay- 
ments, the Project reaffirms the a v a i l a b i l i t y  of EROA pdyments t o  local 
communities in accordance with the provisions as s e t  for th by Congress. 
Additional detai led conunents a re  given below. 

A. Pp. 2-17, Section 2.8, paragraph 3. 

The descript ion of s t r a i n  on local services  should be c la r i f i ed  t o  
indicate  an h i s to r ica l  observation rather  than infer  a present condition. 

B. Pp. 4-1, Section 4.1. 

1. Table 4.1 and the t e x t  should be updated t o  r e f l e c t  current  work- 
force est imates  (Amendment VI t o  the Environmental Report). 

2. The Project has fu r the r  evaluated use of ind i rec t  employment multi- 
p l i e r s  and the percentage of workers who will l ike ly  immigrate to  
the  local area f o r  E R  An~endinent VI. I t  i s  concluded tha t  secondary 
employment multipl i e r s  should be applied t o  the more permanent 
type work force (Operations and Project Office employees) rather  
than fo r  temporary construction workers. (See Enclosure 4 . )  Also 
with regard t o  workforce immigration r a t e s ,  the  ER in  Amendmevt VI 
has been expanded t o  include a range of mover rates .  For nomlnal type 
competition fo r  construction workers a 27% mover ra te  i s  expected, 
whereas, a 40% mover ra te  i s  considered more appropriate f o r  the 
area in  the  event other  major construction a c t i v i t i e s  in the 
area coincide with the CRBRP construction schedule. 

3. The l a s t  paragraph i n  t h i s  sect ion should be modified t o  r e f l e c t  the 
actual s t a t u s  of the c i t ed  projects .  

C. Pp. 4-4 t o  4-7, Section 4.5.1. 

The analysis  of schools should consider the fac t  tha t  projected educa- 
t iona l  impact wil l  be concentrated and not be a system-wide phenomenon. 
Moreover, the DES analysis  i s  " s t a t i c "  and does not appear t o  account fo r  
indigenous population and enrollment changes. Such dynamics need t o  
be considered s ince excess capacity in 1975 has only limited bearing on 
the problem. In the E R ,  school data a re  presented only fo r  those schools 
most l i k e l y  t o  be impacted by the Project. This was based on an assess- 
ment of housing choice, housing ava i l ab i l i ty ,  and location pat terns of 
new employees. Looking a t  whole school systems as  NRC did can mask some 
problems o r  magnify others  so t h a t  accurate assessment in  t h e  DES 

of in~pacts i s  more d i f f i c u l t .  Also, school-age children associated with 
construction workers and those asjociated with more permanent employees 
should be different iated as done i n  the E R .  This d i s t inc t ion  i s  import- 
an t  i n  t h a t  I<P,C s t a t e s  tha t  school systems t r y  t o  allow 10 percent excess 
capacity as a contingency factor .  I t  seems most appropriate t o  consider 
the temporary inf lux of construction-related students as a contingency fo r  
which excess capacity i s  maintained. The remdining permanent s tudents  
would be diffused throughout the schools and have l i t t l e  measurable 
impact. 

D. P. 4-7, Section 4.5.2. 

E R  Amendment VI (Appendix C t o  Chapter 8.0) provides r e s u l t s  of a fu r the r  
study by the Project of sources of revenue tha t  will be avai lable  t o  the 
local communities t o  mitagate increased social needs due t o  construction 
and operation of CRBRP. Property taxes wil l  be a s ign i f i can t  revenue 
source which the DES has not accounted for .  

E .  P. 5-15, Section 5.6.. 

a .  Table 5.9. A source should be provided fo r  each of the standards 
l i s t e d .  Many of them do not r e f l e c t  planning standards specif ied by 
the S ta te  of Tennessee. (A teacher-pupil r a t i o  of 1/25 fo r  kinder- 
garten, 1/30 fo r  grades 1 through 6 ,  and 1/35 f o r  grades 7 through 
12.)  Also a factor  of 1 acre/100 persons fo r  parks and,,playgrounds 
appears somewhat high as a "level of required services .  A more 
r e a l i s t i c  requirement i s  provided by the National Recreation and 
Park Association which has published standards indicat ing a need of 
onlv 2.5 t o  5 acresl1.000 oersons fo r  such f a c i l i t i e s .  (National 

2 -  

Recreation and ~ a r k . ~ ; s o c i e t i o n ,  National Park, Recreation, and 
Cl~cnS ace Standards, n.d.,  p. 12.) Also i t  should be noted t h a t  
-vtenc! ve r ~ c r c a i i o n a l  areas presently e x i s t  f o r  the local area.  - ,. - - . . - . . - . - - . - 

2. The DES estimate fo r~popula t ion  increase during plant  operations of 
1200 people i s  considered excessive. E R  Amendment VI provides analy- 
ses  which show t h a t  the population increases s t a b i l i z e s  t o  about 700 
people by 1989. An important consideration in the analysis  i s  the 
f a c t  t h a t  only a fract ion of the induced employment should be con- 
sidered as new residents t o  the area. 

F. Pp. 5-16,17, Section 5.6.1. 

1. Income from personal property taxes should a l so  be included in t h i s  
sect ion as a source of revenue. 

2. The DES incorrect ly presumes t h a t  the TVA a c t  authorizes  TVA t o  make 
in-lieu-of tax payments t o  local governments i n  the v ic in i ty  of the 
Project (see enclosure 5 ) .  ER Amendment VI provides a fur ther  evalu- 
at ion by the Project on potent ial  f i sca l  impacts due t o  CRBRP con- 
s t ruc t ion  and operation. I t  should'be noted t h a t  means presently 
e x i s t  t o  Roane and Anderson counties as  well a s  Oak Ridge f o r  finan- 
c ia l  assis tance from ERDA through the Con ressionally-funded 
Com~nunity Act. I Enclosure 3 provides furtRer clarification t o  
the s t a f f  ON the nature and scope of t h i s  financial assis tance pro- 
gram. 



Enclosure 2 

4. The P r o j e c t  notes t h a t  . i n  several  areas o f  t he  DES the  NRC s t a f f  has made 
more c o ~ ~ s e r v a t i v e  es t imates f o r  both  normal operat iona l  and acc ident  releases 
o f  r a d i o a c t i v i t y  than presented i n  t he  Er~vironmental  Report. Although con- 
sequences a re  s t i  11 judged by IIRC t o  be env i ronmenta l ly  acceptable, t he  
P ro jec t  be l i eves  t h a t  t he  Environmental Report analyses app rop r i a te l y  con- 
s i d e r s  a  r e a l i s t i c  assessment a t  t h e i c  events. 1 .  The foo tno te  on page i of t he  DES reqd i res  some c l a r i f i c a t i o n .  The r e f e r -  

enced l e g i s l a t i o n  au tho r i zed  ERDA t o  acqu i re  custody o f  t he  s i t e  needed 
f o r  t he  CRBRP, b u t  t h e  l e g i s l a t i o n  i s - s i l e n t  on t he  ques t i on  o f  whether 
EROA w i l l  become an app l i can t .  The l e g i s l a t i v e  a u t h o r i z a t i o n  contemplated 
rev i sed  P ro jec t  arrangenents i n  which t he  r e s p o n s i b i l i t i e s  o f  t he  
respec t i ve  p a r t i e s  would be rea l i gned  w i t h  ERDA i n  a  l e a d  r o l e .  I n  
a d d i t i o n  t o  custody o f  t he  s i t e ,  t he  l e g i s l a t i o n  a l s o  au tho r i zes  ERDA t o  
acqu i re  ownership and custody o f  t he  CRBRP. 

2. Ar.chaeologica1 f i e l d  s tud ies  a t  t he  CRBRP have been completed a l though 
l abo ra to ry  ana l ys i s  i s  s t i l l  i n  progress. The c u r r e n t  s ta tus  o f  t h i s  
a c t i v i t y  should be r e f l e c t e d  i n  t he  DES by r e p l a c i n g  t h e  t op  paragraph 
on page 2.8 w i t h  t he  f o l l ow ing :  

Archaeolog ica l  f i e l d  s tud ies  have been completed 
f o r  s i x  s i t e s ,  40RE104, ,-105, -106, -108, and -124. 
Removal o f  n e a r l y  a l l  i e d i s e n t s  down t o  t he  pre- 
mound sur face o f  40RE124 i nd i ca ted  in terment  o f  
more than 36 i n d i v i d u a l s .  Laboratory  analyses and 
f i n a l  r e p o r t  p repa ra t i on  are  con t i nu ing .  

3. The CRBRP Base l ine T e r r e s t r i a l  Survey program has i d e n t i f i e d  t h e  unusual 
o r  r a r e  community types and p l a n t  species o f  spec ia l  imoortance on t h e  
CRBRP s i t e  (Environmental Report Sect ions 2.7.1.3.3 and' 2.7.1.3.4). DES 
Sect ion 2.7.1.1 should be mod i f i ed  t o  r e f l e c t  t h e  f i n a l  r esu l t s ,o f  t h e  
base l i ne  t e r r e s t r i a l  survey. Maps showing t h e  exact  l o c a t i o n  o f  these 
communities o r  p l a n t  species have been generated. An examinat ion o f  these 
l oca t i ons  i n  comparison w i t h  s i t e  cons t ruc t i on  p lans  have shown none o f  
these areas w i l l  be d is turbed.  

4. The r e s u l t s  f o r  t h e  complete one year  Aquat ic  Base l ine Survey a re  conta ined 
i n  Environmental Rep0rt;Amendment V I .  To be e n t i r e l y  cons i s ten t  w i t h  t h e  
complete year o f  data, DES Sect ion 2.7.2 and o the r  sec t i ons  u s i n g  t he  base- 
l i n e  aqua t i c  data  ( i  .e., Sect ion 5.3) would need minor  r e v i s i o n s  o f  numbers. 
The f i n a l  y e a r ' s  r e s u l t s  con f i rm  and f u r t h e r  v e r i f y  t h e  conclusions, t rends. 
and pa t t e rns  o f  t he  aquat ic  ecology o f  t he  C l i nch  R i v e r  s i t e  which 
were observed from the  f i r s t  6  months o f  data. 



5. Procurement o f  the t u r b i n e  generator f o r  the CRBRP has r e s u l t e d  i n  rev i s i ons  
t o  t he  design parameters f o r  the heat d i s s i p a t i o n  systein (OES, Sect ion 3.4) 
and p l a n t  water requirements (DES, Sect ion 3.3). A  1  i s t i n g  o f  the new 
parameters appears below: 

Number o f  Cool ing Towers 2  
Number o f  'Ce l l  s  Per Cool i n g  Tower 14 
Cool i n g  Tower Dinensions 250' x  70' x  60 '  
Cool ing Tower Design Heat Load 2.17 x  109 BTU/hr. 
Approach 11 "F 
~ a n ~ e  20°F 
Maximum O u t f a l l  Temperature 90.5"F 
Minimum O u t f a l l  Temperature 61.5"F 
Condenser Cool ing Water F lo>r ra te  185,200 gpm 
Temperature Rise Through Condenser 22°F 
A u x i l i a r y  Cool ing \,later F l o ~ r r a t e  24,000 gpm 
Make-up \ la ter*  13.0 c f s  (5835 gpm) 
B l  owdown* 4.9 c f s  (2210 a ~ m l  
Evaporation* 
Consumption* 
D r i f t *  

*Annual Average a t  100% Load Factor  

7.7 C ~ S  i3475 gbmj 
8.1 c f s  (3785 gpm) 

105 gpm 

The o v e r a l l  assessment o f  the environmental impacts i n  t he  DES would n o t  
r e q u i r e  r e v i s i o n  beczuse o f  tllc above changes. No environmental impact i s  
s i g n i f i c a n t l y  a l t e red ;  i n  f a c t ,  t he  e f f e c t s  o f  thermal and chemical d i s -  
charge and coo l i ng  tower d r i f t  and fogg ing a re  a c t u a l l y  decreased. 

6. Regarding Sect ion 3.5.1.4 o f  t he  DES, t he  P ro jec t  recommends t h a t  t he  s t a f f  
f u r t h e r  consider t he  f a c t  t h a t  d ra ins  being processed by t he  Low A c t i v i t y  
System (LAS) would con ta in  sodium t h a t  has decayed f o r  a  minimum o f  10 days 
be fo re  be ing in t roduced o r  u t i l i z e d  i n  areas o f  the p l a n t  which p o t e n t i a l l y  
f eed  i n t o  t he  d r a i n  system. Therefore, t ak ing  such f a c t o r s  i n t o  account, 
an assumption o f  10-day decay t ime  f o r  sodium processed by t he  LAS i s  more 
app rop r i a te  than t he  2-day decay t ime s i t e d  i n  t he  OES. 

7. Some rev i s i ons  a re  needed i n  OES Table 3.5 f o r  th ree separate reasons. 
F i r s t ,  t he  design annual average bloerdown has decreased s l i g h t l y  t o  2210 
gprn (see comment 5, enclosure 2) .  Second, some minor changes t o  ambient 
r i v e r  cond i t i ons  have occurred based on t he  f u l l  one-year Aquat ic Base l ine 
Survey data (March 1974 through May 1975). F i n a l l y ,  t h e  c h l o r i n e  res idua l  
values obta ined du r i ng  t he  base l i ne  survey were helow the detec tab le  
l i m i t s  r epo r ted  by t he  o r t h o t o l  i d i n e  c o l o r i m e t r i c  f i e l d  methods. Since 
c h l o r i n e  res idua l  i s  n e i t h e r  a  s t a b l e  o r  a  na tu ra l  occu r r i ng  water q u a l i t y  
parameter and s ince there  a re  no major ch lo r i na ted  discharges i n  t he  
v i c i n i t y  o f  t he  s i t e ,  t he  ambient c h l o r i n e  res idua l  f o r  t he  p l a n t  discharge 

ana l ys i s  have been assumed t o  be zero. A l l  t h ree  co r rec t i ons  have been 
made i n  t he  corresponding Environmental Report  Table 3.6-1 i n  Amendment 
VI .  These smal l  r e v i s i o n s  t o  t he  chemical nature  o f  t he  CRBRP discharges 
w i l l  n o t  a l t e r  any environmental impact conclusions i n  t he  OES. 

8. N i t h  respect  t o  OES Sect ion 5.4.1 and Table 3.5 , the  ana l ys i s  o f  down- 
stream concent ra t ions a t  30 and 200 ft. of copper (Cu), i r o n  (Fe), and 
t o t a l  suspended s o l i d s  (TSS) r e q u i r e  s l i g h t  co r rec t i ons .  The 30 and 
200 ft. downstream concent ra t ions should correspond t o  t he  chemical i s o -  
p l e t h s  equ i va len t  fo t he  4.5 and 2.0" w i n t e r  wors t  case isotherms. There- 
f o re ,  t he  values g iven i n  Table 3.5 f o r  t he  concent ra t ions a t  30 and 200 
f e e t  below the  discharge should have used a  d i l u t i o n  f a c t o r  o f  10.4 and 
23.4, r espec t i ve l y ,  as opposed t o  t he  6.8 and 17.9 f ac to rs  t h a t  were 
apparent ly  used. With these co r rec t i ons ,  t he  l e v e l s  o f  Cu, Fe, and TSS 
would be: 

P o r t i o n  o f  R i ve r  A f f ec ted  
30 ft. Downstream 200 ft. Dovinstrea~n 
(4.5 F" Isotherm) ( 2  Fa Isotherm) 

Copper, m g l l  0.10 (0.15) 0.049 (0.061 ) 
To ta l  I r on ,  mg l l  0.78 (0 .83 j  0.72 (0.74) 
To ta l  Suspended Sol ids ,  mgl l  52.63 (56.35) 48.95 (49.86) 

Note: Values i n  parentheses a re  those g iven i n  OES Table 3.5. 

9. C l a r i f i c a t i o n  i s  needed i n  t he  d e s c r i p t i o n  o f  the c h l o r i n a t i o n  program i n  
OES Sect ions 3.6, 5.4, and elseklhere. An accurate  d e s c r i p t i o n  o f  t h e  
program i s  t h a t  p e r i o d i c  c h l o r i n a t i o n  o f  t he  c i r c u l a t i n g  water system 
t o  prevent  b i o l o g i c a l  bu i l dup  i n  t he  heat  r e j e c t i o n  system w i l l  be conducted 
by i n j e c t i o n  o f  hypoch lo r i t e  equ i va len t  t o  2-5 mgl l  c h l o r i n e  f o r  a  20-30 
minute p e r i o d  3  t o  4 t imes a  day. Release o f  c h l o r i n e  v i a  t he  c o o l i n g  
tower blowdown w i l l  be c o n t r o l l e d  by an automatic blowdown s h u t o f f  va lve .  
Th i s  va lve w i l l  p rec lude t he  re l ease  o f  an excessive c h l o r i n e  concent ra t ion .  
Excessive c h l o r i n e  concent ra t ion  i s  def ined as t he  f r e e  a v a i l a b l e  concentra- 
t i o n  t h a t  would cause a  d a i l y  maxinum concen t ra t i on  t o  exceed 0.5 mg l l  o r  
a  monthly average concent ra t ion  t o  exceed 0.2 mgl l  (40 CFR 423). I n  add i t i on ,  
blowdown w i l l  be stopped du r i ng  c h l o r i n e  i n j e c t i o n .  

10. The p rov i s i ons  f o r  a  f i l t e r  i n  t he  c o o l i n g  tower blowdown shown i n  OES 
F igure  3.17 were i n i t i a l l y  i nc l uded  s ince they may have been requ i red  t o  
comply w i t h  proposed suspended s o l i d s  gu ide l ines.  The f i l t e r  has now been 
de le ted  from the  CRGRP design as i t  i s  n o t  r equ i red  per  40 CFR 423. 



11. The discussion i n  DES Section 3.6.7 ;c ps lychlor inated biphenyls (PCB) 
should be expanded t o  say t h a t  PCB, i f  ased, w i l l  be w i t h i n  the p lan t  
( indoors) and surrounded by dikes which t r a i n  i n t o  a special sump. I f  
a s p i l l  occurs, the PCB wi 11 be c o l l  ected and e i t h e r  reused o r  returned 
t o  the manufacturer. for reprocessinc o r  disoosal . 

12. The i n i t i a l  paragraph, second and t h f r d  sentence, i n  DES Section 4.1 
requi res some c l a r i f i c a t i o n .  Excavation w i l l  ac tua l l y  s t a r t  shor t ly  a f t e r  
c lea r ing  and grubbing (several weeks), and both w i l l  continue through s i t e  
preparation. Some excavation and c l za r ing  and grubbing w i l l  alSo be 
performed dur ing the construct ion st?gs. 

13. The DES i n  Section 4.2.1 ( t h i r d  pah l raph ,  t h i r d  sentence) has accurately 
s tated the  present plans t o  remove a l l  t rash o f f - s i t e  during construct ion. 
However, i t  may be feas ib le  t o  open 3 sani tary  f i l l  on-si t e  i n  the 
v i c i n i t y  o f  the  borrow p i t  a t  considerable cost  savings. I f  t h i s  opt ion 
i s  elected, a l l  appl icable reauirements f o r  such a l a n d f i l l  would be met. 

14. t h e  source and amount o f  water e s t i m t e d  t o  be needed dur ing construct ion 
f o r  concrete mixing, sani tary  f a c i l i z i e s ,  d r ink ing  water, and other uses 
has been rev ised from t h a t  ind icated i n  the DES. The water now estimated 
as a maximum o f  150,000 gpd w i l l  be ?iped from the nearby Bear Creek 
F i l t r a t i o n  Plant  along e x i s t i n g  roads t o  the CRBRP s i t e .  

15. I n  reference t o  statements i n  the''Di5 concerning suspended sol ids 
l i m i t a t i o n s  on.discharged water f r o a  s e t t l i n g  basins during construct ion 
(i.e., Section 4.3, second paragraph, second sentence), thermal discharge 
c r i t e r i a  ( i .e.,  Section 5.3.2.1, pas2 5-8, t h i r d  paragraph), and technical 
spec i f i ca t ions  fo r  monitoring ce r ta in  chemical discharges ( i  .e., Section 
5.4.1, f i f t h  paragraph, l a s t  sentence) the Pro ject  w i l l  meet the requi re-  
ments as establ ished by EPA i n  the !iatio^nal P o l l u t a n t  Discharge € M i n a t i o n  
System (NPDES) permits. 

16. An ipdated desc r ip t i on  o f  excavation znd'lother a c t i v i t i e s  required i n  o r  
along the  banks o f  the  Cl inch River  t b ~ r i n g  construct ion o f  the CRBRP was 
contained i n  the  Pro jec t  appl icat ion f o r  an Army Corps o f  Engineering 
permi t  submitted on ~ k b r u a r ~  13. 1975. Estimate excavati-on quant i t ies are 

given below: 

Barge UnloadJ ng Faci 1 i t y  15.00h3 

Other F a c i l i t i e s  
Access Road and Railroad F i l l s  968 3 
River  Water In take 
Plant  Discharge 

5853. 
hn3 

The needed excavation i s  l ess  than the quan t i t i es  now given i n  tne DES 
(Pr imar i l y  Section 4.4.2, but quoted throughout), consequently reducing 
even f u r t h e r  t h i s  minor environmental impact. I n  addi t ion,  the  Corps 
app l i ca t ion  describes the proposed ' l oca t ion - fo r  disposal o f  excavate0 
mater ia l  i n  a minor depression' near the barge unloading f a c i l i t y  and ind ica tes  
measures such as dikes which w i l l  be used as required t o  cqn t ro l  
t u r b i d i t y  and prevent excavated mater ia l  from return ing t o  the  r f v e r .  

17. I tem 4 from DES Section 4.6.1.1should be changed t o  ind ica te  reclamation 
would consis t  o f  grading, re tu rn ing  topso i l  and seeding na t i ve  grasses 
and forbs. 

18. I tem 9 from DES Section 4.6.1.1 should be rev ised t o  c la i - f f y  the  
storm drainage system i n  connection w i t h  the  transmission f a c i l i t i e s .  
Temporaty drainage ditches t o  d i r e c t  r a i n  water o f f  the access roadwavs. 
*use o_f terrac ing,  and ground cover w i l l  be provided along t 6 e  trans-. 
mission l i n e  r i g h f i  o f  way as needed t o  prevent excr;sive:soil:erosion. 

19. Although herbicides w i l l  not  be used i n  , i n i t i a l  c lea r ing  operations, they 
may be used on a small scale f o r  the maintenance o f  the transmission l i n e  
r ight-of-way. Plans c a l l  f o r  use o f  hand ca r r ied  chemical dispensers ) f  
necessary. I tem 13 from DES Section 4.6.1 -1 should r e f l e c t  th is .  

20. I n  t h e  DES Section 4.6.1 .l, i tem 14.should be c l a r i f i e d  t o  s ta te  grading 
the  r ight-of-way w i l l  be done where necessary fol lowed by discing. 
f e r t i l i z i n g ,  and seeding as q u i c k l y  as pract icable. 



21. The statement i n  DES Sect ion  5.3.1 (page 5-2, l a s t  paragraph) d i scuss ing  
t h e  expected frequency f o r  back f l u s h i n g  t h e  pe r f o ra ted  p i p e  i n t a k e  
shou ld  be changed t o  i n d i c a t e  t h e  i n t a k e  p i p e  w i l l  be monitored and back 
f l u s h i n g  w i l l  be done as r e q u i r e d  s i nce  i t  i s  d i f f i c u l t  t o  p r e d i c t  i n  
advance t o  what ex ten t  back f l u s h i n g  w i l l  be needed. 

22. DES Sec t i on  6.0 should be rev i sed  t o  cons ider  t h e  r e c e n t l y  i n s t a l l e d  
(February 11. 1976) i ns t r umen ta t i on  and equipment a t  the  o n - s i t e  
me teo ro l og i ca l  tower  and re f inements  and b e t t e r  d e f i n i t i o n  o f  t h e  
p reope ra t i ona l  ( exc l ud ing  t h e  completed aqua t i c  and t e r r e s t r i a l  base l i ne  
surveys)  and ope ra t i on  mon i t o r i ng  programs ( r a d i o l o g i c a l ,  aquat ic ,  and 
chemical and phys i ca l  ). These m o d i f i c a t i o n s  (Amendment V I  t o  t h e  
Environmental  Report  w i l l  f u l l y  cover t h e  above r e v i s i o n s  t o  t he  moni to r -  
i n g  program) p rov i de  f u r t h e r  i n f o rma t i on  on t he  environmental  
mon i to rsng programs and as such shou ld  n o t  e f f e c t  any conc lus ions  i n  t h e  
DES concern ing CRBRP environmental  s o n i t o r i n g .  

23. The P r o j e c t  has t h e  f o l l o w i n g  corrments on DES Sect ion  7.1: 

4. Table 7.1 

1. The examples o f  Class 4 acc idents  i d e n t i f i e d  f o r  t h e  CRBRP a re  n o t  
app rop r i a te  s i nce  none o f  these would r e s u l t  i n  r e l ease  o f  r ad io -  
a c t i v i t y  i n t o  t h e  pr.inlary system. The P r o j e c t  would suggest t h e  
example o f  o f f - des ign  t r a n s i e n t s  t h a t  induce f u e l  f a i l u r e s  above 
those expected (Environmental  Report  7.1.2.5.1). 

2. The P r o j e c t  b e l i e v e s  a  l e a k  i n  a  core  component p o t  t o  be a  Class 8 
(Extremely U n l i k e l y  Event)  r a t h e r  than a  Class 6  as s t a t e d  i n  Tab le  
7 7 

B. Tab le  7.2 

For  event 3.3 t h e  P r o j e c t  be l i eves  t h a t  p rocess ing by CAPS o f  t h e  
re l ease  from t h e  surge vessel  as analysed i n  Environmental  Report  Sec- 
t i o n  7.1.2.3.3 should be i nc l uded  i n  t he  assessment o f  t h e  pos tu l a ted  
event.  

C. Table  7.3 

1. Under " R e a c t i v i t y  Trans ients" ,  i t e m  1  would n o t  r esh l  t i n  co re  me l t -  
i n g  o r  d i s r u p t i o n  and should n o t  be i nc l uded  i n  t h e  l i s t .  The, con- 
d i t i o n  descr ibed would r e s u l t  i n  s t a b l e  ope ra t i on  a t  about 15% over- 
power and f u e l  f a i l u r e s  would n o t  even be p red i c t ed  f o r  a  number o f  
hours. We suggest d e l e t i o n  o f  i t e m  1  o f  e n t r y  A. 

2. Under "S ing le  U n l i k e l y  Fau l ts " ,  t he  t h i r d  event ( b e t t e r  t : ' t l ed  
"Assembly-to-Assemhly Fuel Fa i  1  u r e  Propagat ion, no RT" ) should be 
de le ted  s i nce  i t  i s  n o t  a  s i n g l e  u n l i k e l y  f a u l t .  .No s i n g l e  f a u l t  
has been i d e n t i f i e d  t h a t  cou ld  r e s u l t  i n  gross f a i l u r e  o f  one f u e l  
assembly and subsequent propagat ion  t o  o the r  f u e l  assemblies (Environ- 

mental Report  Amendment : I ,  response t o  NRC ques t i on  000.14) 

3. Under "S ing le  U n l i k e l y  Fau l t s " ,  t h e  pr imary  p i pe  rup tu re  s ~ b - i t e m s  
C. l ,  C.3, and C.4 should be de le ted  because r u p t u r e  p l us  P l a n t  
P r o t e c t i o n  System f a i l u r e  ( i . e . ,  no RT o r  no PT) i s  n o t  a s i n g l e  
u n l i k e l y  f a u l t .  I t  i s  reco~mended t h a t  these sub-items .shou ld  n o t  
be i nc l uded  i n  t h e  Table s i nce  they  i n v o l v e  doub ly  hypo the t i ca l  
cond i t i ons .  

4. No mechanism f o r  i n t r o d u c i n g  l a r g e  gas bubbles o r  s i g n i f i c a n t  
q u a n t i t i e s  o f  moderator i n t o  t h e  coo lan t  have been i d e n t i f i e d  by 
t h e  P r o j e c t .  

5. An ex te rna l  event  beyond t he  design bas i s  i s  c l e a r l y  i n  C lass  9  and 
shou ld  be excluded f rom t h i s  Table.  

D. Page 7-7. paragraph 3. 

It shou ld  be po in ted  o u t  t h a t  t he  CRBRP decay heat  removal system 
i nc l udes  r e l i a b i l  i . t y  and d i v e r s i t y  (e.g., t u r b i n e  d r i v e n  a u x i l i a r y  feed- 
water  pumps) n o t  addressed i n  t h i s  paragraph. The f e a t u r e s  can be 
expected t o  prov ide  a d d i t i o n a l  assurance o f  t h e  e s s e n t i a l  c o o l i n g  
f u n c t i o n  such t h a t  t he  o v e r a l l  u n r e l i a b i l i t y  o f  t he  system w i l l  be much 
l owe r  than t he  t e x t  ind ic ;~ teS.  

E. Page 7-7, paragraph 4. 

The P r o j e c t  recolnmends fu l - ther  a m p l i f i c a t i o n  o f  t h i s  paragraph i n  
o r d e r  t o  c l a r i f y  t he  p o i r ~ t .  t h a t  l o s s  o f  o f f s i t e  power does n o t  o f  
i t s e l f  cause f a i l u r e  o f  t he  r e a c t o r  shutdown system. To t he  c o n t r a r y ,  
l o s s  o f  o f f s i t e  power removes t he  h o l d i n g  vo l t age  t o  t h e  p r ima ry  r od  
d r i v e  mechanism c o i l s ,  caus ing t h e  rods t o  be i n s e r t e d  i n t o  t h e  core ,  
even i f  t h e  p l a n t  p r o t e c t i o n  system i s  pos tu l a ted  t o  f a i l .  

24. For  reasons discussed i n  Env i ronnenta l  Report  Sect ion  10.1 and conf i rmed i n  
DES Sect ions  9.3 and 9.4, the  CRBRP has se lec ted  a  mechanical d r a f t  wet  
c o o l i n g  tower  design. However, t h e  P r o j e c t  i s  f u r t h e r  e v a l u a t i n g  whether 
t o  use t h e  l i n e a r  o r  c i r c u l a r  c e l l  a r r a y  o p t i o n  o f  t h e  mechanical d r a f t  
wet  c o o l i n g  tower. (See Amendment VI  o f  t h e  Environmental Report, r ev i sed  
Sec t i on  10.1.) The environmental  impacts o f  bo th  op t i ons  a re  e s s e n t i a l l y  
i d e n t i c a l ,  w i t h  t h e  c i r c u l a r  a r ray ,  hav ing 2 marginal  environmental  -advan- 
t age  i n  d u r a t i o n  o f  c l ose - i n  f ogg ing  ( l e s s  than 1/10 m i l e )  and d r i f t  deposi-  
t i o n  (see Environmental  Report  Tables 10.1-2 and 10.1-4). There fore ,  t he  
f i n a l  d e c i s i o n  on a  c i r c u l a r  o r  l i n e a r  a r r a y  w i l l  be based p r i m a r i l y  on 
cos t .  S ince both  t h e  Environmental  Report  and DES have analysed a  l i n e a r  
a r r a y  and found i t s  impact t o  be minor  aes the t i c  and nuisance f a c t o r s ,  t he  
u n c e r t a i n t y  i n  t h e  f i n a l  s e l e c t i o n  of 1  i n e a r  versus c i r c u l a r  mechanical  
d r a f t  wet  c o o l i n g  towers i s  o f  l i t t l e  environmental  concern. 

25. Because o f  t he  newly r ev i sed  P r o j e c i  c o s t  es t imate  now t o t a l i n g  $1.950 
b i l l i o n ,  t he  f i g u r e s  i n  DES Table 10-5 and Sec t i on  10.4.2.2, i n c l u d i n g  
t h e  revenue f o r  e l e c t r i c i t y  used by TVA ($71.8 m i l l i o n ) ,  w i l l  need t o  be 
rev i sed .  



Enclosure 3  
26. The DES ana l ys i s  i n  Appendix D when t r e a t i n g  t h e  environmental  e f f e c t s  

of t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  f ue l  ma te r i a l  assumes f o r  i r r a d i a t e d  
f u e l  as:e,xblies a  s torage t im? o f  approximately 360 days and 25.5 r a i l -  
road shipments per  year.  The eva lua t i on  i n  t he  CKURP Environmental 
Report  s ta tes  t h a t  our present  design i s  capable of having a  storage 
t i n e  o f  approxinlately 100 days and w i t h  9  assemblies per spent f u e l  cask 
would r e q u i r e  o n l y  '12 sh ipzents  per yea r  du r i ng  t he  i n i t i a l  p re -equ i l i b -  
r iun l  f u e l  cyc le  and e i g h t  du r i ng  the e q u i l i b r i u m  phase. A lso recent  
r e v i s i o n  i n d i c a t e  t h a t  20 and 25 r a d i a l  b l anke t  assemblies w i l l  be 
rep laced annua l l y  du r i ng  the pre-equi 1  i b r i u m  and e q u i l i b r i u m  f u e l  cycle, 
r espec t i ve l y .  Ove ra l l  these changes v ~ o u l d  reduce t h e  est imated t ranspor ta-  
t i o n  doses t o  t r a n s p o r t a t i o n  workers and the  general popu la t ion along t he  
t r a n s p o r t a t i o n  routes .  

ERDA IN-LIEU-OF-TEX PAYMENTS 

The Atomic Energy Community Act  o f  1955 provides f o r  annual ass is tance 
payments t o  t h e  C i t y  o f  Oak Ridge i n  recogn i t i on  o f  t he  spec ia l  c ircumstances 
which a t t end  t he  tax-exempt s ta tus  o f  Federal i n s t a l l a t i o n s  l oca ted  w i t h i n  
t h a t  l o c a l i t y  and t he  need t o  ma in ta in  an appropr ia te  l e v e l  o f  l o c a l  govern- 
ment serv ices.  I n  1975 t h i s  Ac t  was amended t o  au tho r i ze  annual ass is tance 
payments t o  Roane and Anderson Counties i n  recogn i t i on  o f  t he  " p e c u l i a r  f i s c a l  
problems by reasof! o f  t h e  [ERDA] operat ions and t h e i r  employees w i t h i n  
t h e i r  boundaries. The CRBRP w i l l  be l oca ted  i n  Roane County and Oak Ridge, 
w h i l e  t he  CRBRP P r o j e c t  O f f i c e  i s  l oca ted  i n  Anderson County and Oak Ridge. 
Should conduct o f  CRBRP a c t i v i t i e s  w i t h i n  these l o c a l i t i e s  g i v e  r i s e  t o  
pecu l i a r  f i s c a l  problems, which might  be analogized t o  cumula t ive  impacts 
upon those l o c a l i t i e s ,  t he  Community Act would prov ide a  mechanism by  which 
ERDA may recognize those impacts which a r e  unique t o  t he  l o c a l i t i e s  i n  
which CRBRP a c t i v i t i e s  a re  conducted. ERDA w i l l  undertake d iscuss ions w i t h  
Roane and Anderson coun t i es  concerning t h e  need f o r  ass is tance payments t o  
those l o c a l i t i e s .  ERDA w i l l  cons ider  a l l  ERDA a c t i v i t i e s ,  i n c l u d i n g  C~BRP,  
i n  these d iscuss ions,  and i t s  u l t : . ~ d t e  determinat ion w i l l  p rov ide such 
m i t i g a t i o n  as f a l l s  w i t h i n  t h e  c r i t e r i a  o f  t he  Community Act. I n  t h e  case 
o f  t he  C i t y  o f  Oak Ridge, ERDA's e x i s t i n g  con t rac t  w i t h  Oak Ridge f o r  
ass is tance payments w i l l  p rov ide a bas is  f o r  m i t i g a t i o n  of any spec ia l  impacts 
which may a r i s e  as a  r e s u l t  o f  EI<DC a c t i v i t i e s ,  i n c l u d i n g  CRBRP.?/ The 
e x i s t i n g  c o n t r a c t  prov ides a mechanism f o r  i nc reas ing  ass is tance payments i f  
actua l  impacts f rom ERDA a c t i v i t i e s  should cause f i s c a l  impacts upon t h e  
C i t y  which necess i t a te  an increase i n  r e a l  p rope r t y  valorem t a x  r a t e s .  
I n  t h a t  event, t he  c o n t r a c t  formula operates such t h a t  E R D A u m b G  
p ropo r t i ona te  share o f  t he  f i s c a l  burden r e s u l t i n g  i n  t h e  t a x  r a t e  increase 
through increased ass is tance payments. I n  add i t i on ,  t he  amount o f+ass i s tance  
may be f u r t h e r  ad jus ted when, i n  i t s  d i sc re t i on ,  ERDA determines t h a t  
a d d i t i o n a l  ass is tance i s  r equ i red  t o  enable t h e  C i t y  t o  ma in ta in  school and 
o t h e r  munic ipa l  serv ices a t  a  l e v e l  which w i l l  n o t  impede the  rec ru i tmen t  
o r  r e t e n t i o n  o f  personnel essen t i a l  t o  t he  atomic energy program. F i n a l l y ,  
i n  making i t s  recornendat ions t o  Congress as t o  t h e  need f o r  ass is tance 
payments t o  t h e  C i t y  beyond t h e  s t a t u t o r y  e x p i r a t i o n  date i n  1979, ERDA 
w i l l  cons ider  and take a l l  ERDA a c t i v i t i e s ,  i n c l u d i n g  CRBRP, i n t o  account. 

*/ See S. 1378 and H.R.5698: Assistance Payments t o  Anderson County and - 
Roane County, Tennefsee, H e a r i n g b e f o r e  t he  Subcon~mittee on Communities, 
J o i n t  Committee on Atomic Energy, 94 Cong., 1 s t  Sess. May 9 ,  1975, pp. 398-400. 
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SECONDARY' EMPLOYMENT CONSIDERATIONS 

The P r o j e c t ' s  ana l ys i s  o f  secondary employment generated by cons t ruc t i on  
workers concludes t h a t  there  wi 11 be no measurable secondary employment 
generated. Th is  conc lus ion i s  based on an ana l ys i s  o f  the e x i s t i n g  t rade 
sector .  I t  shows t h a t  t he  e x i s t i n g  t r ade  sec to r  o f  t he  impact area can 
adequately absorb t he  volume of t rade r e s u l t i n g  from expenditures o f  
inmoving cons t ruc t i on  workers w i t hou t  i nc reas ing  employment l eve l s .  

TABLE 1 

RETAIL SALES AN0 ESTIMATE3 MONTHLY VARIATION 

.IN ANDERSON, KNOX, LOUDON, AND ROANE COUilTIES, TENNESSEE 1974 -- 

This ana l ys i s  i s  based on examinat ion o f  e x i s t i n g  seasonal v a r i a t i o n  
i n  sa les  i n  each o f  t he  impact count ies  and the  r e l a t i v e  s i z e  o f  t he  increase 
caused by inmoving cons t ruc t i on  workers as shown i n  t he  f o l l ow ing  t ab les .  
The bas ic  t e n e t  i s  t h a t  t he  monthly v a r i a t i o n s  occur w i t hou t  s i m i l a r  Est imated Monthly R e t a i l  Sales Volume 
f l u c t u a t i o n s  i n  employment. Thus, a smal l  increase i n  t he  e x i s t i n g  v a r i a t i o n  R e t a i l  Sales Monthly 
would have no e f f e c t  on secondary employment du r i ng  t he  pe r i od  o f  cons t ruc t i on .  County 1974 Average LOW Month High I.fonth (H iah t o  Low)- 

Seasonal Va r i a t i on  

Desc r i p t i on  
Anderson S 146,206,000 $ 12,183,833 $10,234,420 $ 16,082,660 $ 5,848,240 

Table 1 R e t a i l  t rade volume i n  1974 i n  t he  impact count ies  and 
the  assoc ia ted t o t a l  monthly v a r i a t i o n s  i n  sa les .  Knox 972,514,000 81,042,833 68,075,980 106,976,540 38,900,560 

Tab le  2 The est imated monthly expenditures o f  inmoving cons t ruc t i on  Loudon 40,752,000 3,396,000 2,552,640- 4.482.720 1.630.080 . . ,~ --,.-. 
workers i n  t he  ' i p a c t  count ies .  

Roane 77,751,000 6,479,2!)0 5,442,570 8,552,610 3,110,040 
Tab le  3 The re1  a t i o n s h i  p between peak monthly expenditures 

of workers and normal v a r i a t i o n s  o f  sales i n  each of To ta l  $1,237,223,000 $103,1(J1,916 886,605,610 $136,094,530 $49,488,920 
t h e  impact count ies .  

The r e s u l t s  o f  t h i s  ana l ys i s  l ead  t o  t he  conc lus ion t h a t  no secondary employ- 
ment w i l i  occur due t o  t he  cons t ruc t i on  f o r ce  because t h e i r  temporary impact on 
t he  t r ade  sec to r  i s  w e l l  w i t h i n  t he  v a r i a t i o n  now being experienced. 
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Table 2 TVA IN-L IEU-OF-TAX PAYMENTS 

ESTII<ATEO RETAIL SALES AN0 MONTHLY VARIATION 

IN ANDERSON, KNOX, LOUOON AND ROANE COUNTIES, TENNESSEE 
The OES makes several i nco r rec t  statements and inferences regarding 
TVA's in - l i eu -o f - tax  payments. The t h i r d  f u l l  paragraph on page 5-16 

ASSOCIATED UITH INI4OVItlG CONSTRUCTION WORKERS* 
i n c o r r e c t l y '  presumes t h a t  the TVA Act  authorizes TVA t o  make in-1 ieu-of- 
tax payments t o  c e r t a i n  of the loca l  governments i n  the v i c i n i t y  o f  the 
Pro ject .  

AT CRBRP IN PEAK CONSTRUCTION YEAR 
While Section 13 of the TVA Act does provide f o r  payments i n  l i e u  o f  taxes 
t o  be made d i r e c t l y  t o  s tates and counties, i t  also describes the basis  

Estimated Monthly ~ e t a i l  Sales 
High Month 

for making such payments. Section 13 does not  provide f o r  payments t o  be 
Average Low Month made t o  any l o c a l  governments other than counties, and i t  on ly  authorizes 

$1 74,020 $273,460 
TVA t o  make tax replacement payments t o  counties on (a) power property 

$207,167 acquired by TVA (and taxed as such p r i o r  t o  the t ime o f  acquis i t ion)  and 

564.480 887,040 
operated by TVA, and (b) the po r t i on  of rese rvo i r  lands a l located by N A  t o  

672,000 power operations. Since the Cl inch River s i t e  does not  f a l l  w i t h i n  e i t h e r  

1'34,064 210,672 
o f  those categories, there i s  no basis for TVA t o  make in - l i eu -o f - tax  pay- 

159,600 ments t o  Roane' County, the proposed loca t ion  of the f lant. However, Seqiiion 13 

303,408 476,784 
doe's author ize TVA t o  make in - l i eu -o f - tax  payments t o  s tates i n  which the  

361,200 power operations o f  the Corporation are ca r r ied  on. The payments t o  each 
s ta te  are based on (1) the  gross proceeds from TVA'spower sales w i t h i n  the 
s tate,  and (2) the book value o f  TVA's power proper ty  w i t h i n  the.s tate.  Thus, st imated annual pay ro l l  o f  $16,800,000 t o  inmoving workers i n  the' peak year. i f  a t  some t ime i n  the fu tu re  TVA should purchase the CRBRP as power property. 
then the State o f  Tennes3eg1s..share o f  TVA's in - l i eu -o f - tax  payments may 
be increased by v i r t u e  o f  a resu l tan t  increase i n  the book value o f  power 
property i n  Tennessee. 

Table 3 
The OES makes the statement on page 5-16 tha t :  

COMPARISON OF ESTIMATEOMONTHLY EXPENDITURES OF WORKERS 
P ie? i i i a%~~,  one o r  both o f  those agencies (ERDA o r  TVA) could 

TO TRADE SECTOR VARIATION IN CRBRP IMPACT COUNTIES make some form o f  in-1 ieu-of-tax .payment t o  the loca l  area as 
compensation f o r  burdens imposed over benef i ts  received by the 

Seasonal Var ia t ion Peak 'Month Retai 1 Expenditures Peak Month Expenditure area from t h i s  pro ject .  
I n  Re ta i l  Sales O f  Inmoving Workers As a Percent Of 

(From Table 1) (From Table 2) Seasonal AS ind icated above, there i s  no basis f o r  TVA t o  make such in - l i eu -o f - tax  
payments t o  the loca l  area, since the  TVA Act  e x p l i c i t l y  prov idesfor  the  

$ 5,848,240 $ 273,460 4.7% in - l i eu -o f - tax  payments t h a t  are t o  be made, and i t  does not  author ize TVA 
a t  i t s  d i sc re t ion  t o  make any other payments o f ,  t h i s  type. 

38,900,560 887,040 2.3 

1,630,080 210,672 12.9 

3,110,040 476.784 15.3 
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@ T E N N E S S E E  
STATE PLANNING OFFICE 

RAY ELANTON 
0or.rmr 

NILES XHOENING 
Di- 

June l l ,  1976 

Mr. Bernard Rusche, Director 
Division of Reactor Licensing 
P-722, NRC 
Washington, D. C.  20555 

SUBJECT: Draft Environmental Statement 
Clinch River Breeder Reactor Plant 

Dear Mr. Rusche: 

b d ~  U P l r n L  HIU ~UILDIHG 
101 SNEUlH AVENUE, HORlH 

Enclosed are comments on the subject document from the Tennessee Department 
of Conservation transmitted for your information. 

Sincerely, 

Stephen H .  Norris 
Grant Review Coordinator 

SHN: mn 

Enclosure 

Tennessee Department* of 1 co n s er vat 10n iivision of ~,anning~~evelopment 

M r .  Stephen H. Norris 
Grant Review Coordinator 
off ice of Urban 6 Federal AffaFrs 
Tennessee State  Clearinghouse 
660 Capitol H i l l  Building 
Nashville, Tennessee 37219 

RE: Clinch River Breeder 
Reactor 

Dear Mr. Norris: 

In cooperation with the Tennessee D e p m e n t  of Consemation, 
the Tennessee Heritage Program reviewed the Clinch River Breeder 
Reactor Plant - Draft Environmeutal Statement and noted .om 
errors  i n  reference t o  the identif icat ion of certain 'rare plant  
species". 

"Citticifuga rubifolia (Black Snakerwt)" is incorrectly 
spelled and should read Cimicifuga rubifolia Koarney, a member 
o f  the Ranunculaceae family tha t  appatantly i s  an endemic to 
Tennessee. 

Also "Saxifiaga carayana (Caray's Saxifrage) ' is aisspcl led 
and should read Saxifraga careyana Gray, a member of the Saxi- 
fragaceae family that  has been reported t o  be res t r i c ted  in range 
t o  the mountains of Virginia and North Carolina. 

The status of these two plant species should be c la r i f i ed  
as both of these plant species are currently l i s ted  a s  threatened 
species on the Smithsonian Inst i tut ion Rcport for endangered and 
threatened plant species of the United States. This i s  not dis- 
cernable from the dra f t  statement. 



Although the proposed const ruct ion w i l l  apparent ly avoid the 
l oca t i ons  o f  these threatened p l a n t  populat ions of which we are 
aware, we f e e l  t ha t  the presence of these s i g n i f i c a n t  populat ions 
should be noted and measures taken t o  f u r t h e r  assure their pro- 
tection. 

s incere ly ,  

J A Y -  
Walter L. C r i l e y  

cc: Kike Countess 
Rex Borer 

June 1, 1976 

June 16, 1976 

; 3 I E P I O N C O U N T I  
ca.... Mr.  Paul H. Leach 

Ll.r . c,,, NRC Environmental Project Manager 
0,. S.cq* 

o Office of Nuclear Reactor Regulation 
a ~ o e ~ r c c u * ~  U.S. Nuclear Regulatory Commission 

i l < D d  
: Washington, DC 

V ~ I " " , , , ~  
a3r"lm.O -%",ma 

<-:.*'DELL C O U N - 7  
Dear M r .  Leach: 

C l r l r i l l .  

laillmrO , SUBJECT: Cl inch River Breeder Reactor Plant, Docket No. 50-537 
l> la l l r " l  

C L I l a 0 9 x E  cumo.rt.nao.o E 3 U N l Y  
When the East Tennessee Development Distr ict  submitted comments earl ier 

leL1 W .  1611w.11 
on the U.S. Nuclear Regulatory Commission's draft  environmental 

:ocxEcmn;y statement related to constructing the Cl inch River Breeder Reactor. 
*.*mrt 

..r,.:.,..mlc we indicated we would be having meetings wi th  publ ic officials to 
~ ~ A ~ * Z E ~ L O Y N I Y  discuss the project further.  

9 V l l l l l .  

These meetings now have been held. There have been meetings too between 
ETDD and CRBRP staffs and the ETDD staff has reviewed "Amendment 6" 
from Project Management Corporation. Our focus i s  and has been solely 
on  the socio-economic impact of the breeder. 

The following summarizes the major views presented b y  local officials 
and others: 

The overr id ing concern of the local officials from the counties expected to 
feel the impact is  the matter o f  financing the services anticipated for 
handl ing the needs of an additional 3000 personsdur ing the peak of 
construction,both capital as well as operating costs. We feel a closer look 
should be taken a t  the financial burdens to be faced b y  local governments 
as a result  of the project. 

Dur ing a meeting wi th  project officials, Ross McCauley, assistant manager 
for administration for ERDA-OR Operations, said ERDA would be wi l l ing 
to review and comment upon applications and project proposals from local 
governments for services being constructed, added to o r  improved upon, 
i n  which the breeder was a major factor and, i f  necessary, provide a 
supportive statement. We urge that this commitment, which was made 
verbally, be put  i n  wr i t ing.  



M r .  Paul H. Leach 
Page 2 
June 16, 1976 

ETDD and individual jurisdictions within the District also are concerned 
with the impact of large numbers of construction workers l iv ing i n  mobile 
homes near the CRBRP site. As I am sure you are aware, mobile home 
residents do not pay taxes as home owners do: the mobile homes are taxed 
as vehicles. Therefore, t+e burden for new classrooms--mobile or  otherwise-- 
and the costs of education, which is largely supported b y  the property tax, 
w i l l  have l i t t le effect i n  offsetting those costs. Also, although mobile homes 
are being used more often to meet the housing needs of District families 
they have not been used in  large concentrations. The City of Oak Ridge 
excludes them altogether. To house this segment of the construction force 
effectively and with minimum adverse impact w i l l  require one or  more 
large scale, well-developed mobile home "parks' with a l l  the support 
services, a difficult accomplishment i n  counties that have strenuously 
resisted any form of zoning or  other land use controls. The problems of 
initial capitalization of such a development and amortization of the 
investment i n  a short period of  time is one that may preclude development 
b y  private enterprise of a quality necessary to assure long-term benefits 
to the community. We would l ike to see consideration given to the develop- 
ment of such sites b y  either local governments or  local non-profit housing 
organizations, possibly on land now owned b y  TVA or  ERDA. 

We look to ERDA as the agency responsible for the breeder to develop 
alternatives that w i l l  ensure that their workers and those of the contractors 
are well housed while they are here and that the District is not left with 
major scars, physically or  economically. 

We also encourage al l  CRBRP agencies to participate in plans for the 
dispersal of CRBRP construction employees i n  apartments and houses 
throughout the area. We must work together to avoid major concentrations 
that may result i n  mass abandonment or  undue concentrations of vacancies 
at the end of the construction period. 

ETDD is concerned as we have said that an estimated 40 percent of the 
temporary.work force wil l  be :inmigrants, i n  light of the 16 to 18 plus 
percent unemployment rates prevai l ing in  Anderson and adjoining counties 
(outside of Oak Ridge). ETDD staff has requested of ERDA that far more 
than ordinary efforts be made to recruit, train, and h i re  persons in  the 
region now unemployed. This  request, I think, is strengthened b y  the 
existence of Training and Technology (TAT) in  Oak Ridge which has 
provided h igh ly  specialized industrial training even though providing 
a significantly increased opportunity for oui-migration of those trained 
has a significant and beneficial impact on the l k a l  economy. We realize 
that initiating and carrying through such a training/employment program 
is  a difficult task at best, involving early and intensive coordination wlth 
trades and crafts unions and governmental agencies at al l  levels as well 
as a vigorous outreach program in  the communities. ETDD and its 
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resources, ARC and others w i l l  be glad to work with ERDA. PMC and 
others in  the development of such a prograni. I am sure that the East; 
Tennessee Human Resource Agency (which would be the most I tkely and 
most intenslvely involved) would agree also. 

The East Tennessee Development Distr ict also believes detailed information, 
relating to the socio-economic flgures projected In  Amendment 6, should 
be provided to the Distr ict and other similar agencies such as the East 
Tennessee Human R ~ M u K ~  Agency upon request. We believe the 
guarantee that this wi l l  be done should be made i n  wrltlng. The informa- 
tion Is needed to do local and regional planning so that. Indeed, there 
is  the maximum, beneficial impact on the area that al l  of us would l ike t o  
see occur. 

The Distr ict also has recelved a letter from Phil l ip Ray Duncan, mayor 
of Lake City, outllnlng reasons why he feels the CRBRP w i l l  affect the 
Town of Lake City. which is  located i n  Anderson County. (Lake City 
has been omitted from the study area.) Spencer D. Ralston, executive 
director of the East Tennessee Health Improvement Council, also has 
written that he feels addltional medlcal services, that have not been taken 
into conslderation, w i l l  be needed. Thel r  letters are attached. 

We also are attaching staff memoranda summarizing issues d lxussed at 
the public meetings. 

Executive Director 

cc Judge C. Howard Bozeman, Knox County 
Mr. Albert B. Slusher. County Administrator, Anderson County 
Judge William Russell, Loudon County 
Judge 5. Wallace Brewer. Roane County 
Judge J . D. McCartt, Morgan County 
Mayor Randy Tyree, Knoxville 
Mayor Byron Hale, Clinton 
Mayor Phi l l ip Ray Duncan, Lake City 
Mayor Douglas Boardman, Norrls 
Mayor A. K. Bissell, Oak Ridge 
Mayor Pete Johnson, Oliver Springs 
Mayor Tom Peeler. Greenback 
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Mayor Joe D. Crayson, Lenoir C i ty  
Mayor Eugene Lambert, Loudon 
Mayor Roy Bledsoe, Philadelphia 
Mayor Mickey Bingham, Oakdale 
Mayor Roy McNeal, Wartburg 
Mayor Morgan Collins, Harriman 
Mayor James Henry, Kingston 
Mayor Paul E. -Layne, Rockwood 
Mr.  Jack Rains, Anderson County Regional Planning Commission 
Mr .  J. Leo Waters, Clinton Regional Planning Commission 
Mr .  Harry  L. Watts, Lake Ci ty  Municipal Planning Commission 
Mr. Richard Sowell, No r r i s  Regional Planning Commission 
Mr .  Lynn Noey, Oak Ridge Regional Planning Commission 
Mr. Don Cilson, Metropolitan Planning Commission, Knoxvi l le 
Mr .  Lee Thompson, Lenoir City Regional Planning Commission 
Mr. Henry Mitchell, Loudon Regional Planning Commission 
Mr. Ben Caylon, Loudon County Regional Planning Commission 
Mr .  Floyd E. Freytag, Morgan County Regional Planning Commission 
Mr .  Robert Kyker, Harriman Regional Planning Commission 
Mr .  Maitland H. Baker, Kingston Regional Planning Commission 
M r .  Walter Russell, Roane County Regional Planning Commission 
Mr .  Arve l  McNelly, Rockwood Regional' Planning Commission 
Mr .  George Brummett, Tennessee State Clearinghouse 
Mr. E. W. Christopherson, Batelle Pacific N .W. Labs 
Mr .  E. H. Lesesne, Director of Water Management Planning, Tennessee 

Val ley Authori ty 
Mr. Mike Butler, Project Management Corporation 
Mr .  John Mayes, Tennessee State Planning Office 
M r .  Cordon Acuff, East Tennessee Human Resource Agency 
Mr .  Spencer D. Ralston, East Tennessee Health Improvement Council 

TOWN OF LAKE 
LAKE CITY. TENNESSEE 

97769 

Mr. G e o r g i d i n e s  
P r o j e c t  Review D i r e c t o r  
-~qsstt.~~esse~~~hp[nen.t..llistric t 
1820 Lake Avenue 
K n o ~ i l l e , T e n n e s s e e  37916 

Dear Ms. ~ i " e s :  

She~TovrrbFZtbk~''Clt~~T6n3~ssee;~~with t M s  l e t b e r ,  - u i i h e s  
t o - f i b  a f o rmo l . comp la in t  agains44heClinch R i v e r  Breeder Reactor 
P l a n t ' s  Envi-ental  Report and Nuc lear  Regula tory  Commission's 

.Oxoft Enyi ronmenta l  Statement. 

The Town of. Lake C i t y  i s - n i n e  m i l e s  Nor th  of C l i n t o n  and has one 
o f  t h e  b u s i e s t  in terchanges from 1-75. Our Toun i s  l o c a t e d  on U.S. 
25-W X u t %  which is-o d i r e 7 t  r o u t e  t c  C l i n t o n  and Hwy 6 1  t o  Oak Ridge, 
a v e r w h i c h  w 0 r k . s  from a d j o i n i n g  counties; Scott ,  Gmpbe l l ,  and C l a i -  
borne -use-to-commute-.to. a n d 3  zora Oak-Ridge. 

The Toun o f  Lake C i t y  f e e l s  t h a t  a p o r t i o n  o f  t h e  temporary wark- 
e r s  expected to.move i n t o  t h e  County w i l l  f i n d  houses and t r a i l e r  spaces 
i n  o u r  area due t o  t h e  opening-of the new N o r r i s  Dam S t a t e  Park. The 
Park  has many fac i1 i ty ;advantages such as f i sh ing ,  boat ing, and camping. 

The T0w.n o f  Lake C i t y f e e l j  t h a t  h a v i n g  a d e n t i s t  and t h e  second 
o f  o n l y  two h o s p i t a l s  i n  t h e  county, w i t h  t h r e e  doc to rs  and a complete 
s t a f f  o f  t r a i n e d  q u a l i f i e d  persannel,  t h i s  w i l l  i n t i c e  workers t o  l o c a t e  
i n  o u r  area. 

We have t h e  t h i r d  l a r g e s t  h i g h  school  i n  t h e  county  and t h i s  t o o  
w i l l  have a bea r ing  on workers concerned w i t h  t h e  ed, lcat ion o f  t h e i r  
ch i l d ren .  

Our Town has t h r e e  f u l l - t i m e  firemen, two f i r e  trucks, s i x  f u l l -  
t i m e  policemen, two p a t r o l  cars ,  complete water  and sewer f a c i l i t i e s ,  
f o u r  f u l l - t i m e  garbage employees w i t h  once a week p i c k  up, f i v e  f u l l -  
t i m e  s t r e e t  employees, and two r e c r e a t i o n  parks. We f e e l  we w i l l  be 
a b l e  t o  f u r n i s h  necessary needs fqr permanent o r  temporary workers. 
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I n  a d d i t i o n  t o  t l-eobove-mentioned, ond i n  surnrnory, we-feel we w i l l  be 
a b l e  t o  f u r n i s h  t h e  needs and a v o i l o b i l i t y  f o r  roads ,  housing, s choo l s ,  
p u b l i c  s a f e t y ,  wa te r  and sewer, and h e o l t h  t o  p rov ide  l i v i n g  c o n d i t i o n s  
i n  ou r  a r ea .  

I f e e l  and u rge  s t r o n g  r e c a n c i l i a t i o n  i n  t h o t  o u r  a r e a  be i nc luded  
i n  t h e  CRBRP Environmental Impact Sta tement .  

Y o u r s  t r u l y ,  

s~rtaen Counttes in partnersnap for kaallh 

' F 9 ? ~ ~ E S 5 ~ S ~ X - A Z . T i I  TL&2YG COXJNCP. WC. 
2016 Lake Avb. Knoxv#lle. TN. 37916 Phono 615-974-2443  

June 4.1976 

M r .  John Anderson 
Executive Director  
East Tennessee Development D i s t r i c t  
1810 Lake Avenue 
Knoxville. TN 37916 

Dear & 
- Siibject: Clinch River Breeder Reactor Projec t  

The s t a f f  of t h e  East Tennessee Eeal th  Improvement Council, Inc. has  
reviewed-the.health-related por t ions  of t h e  subject  projec t .  .It appears 

- .5romrthe ' large: .naer  of'new-hploye6sfand- t h e i r " f d l i e s . : t h a t - d l 1  b e  
moving i n t o  t h e  area-especially betueen.. the years..l978, toi1983-that 

. add i t i ona l  medical , services  wil&.be.needed in. the . a r ea -a t i l e a s t .  on. a. 
-temporary basis.  Therefore,..it appears .  t h a t  t h e  .projec t . .v i l l  have. a. 
d e f i n i t e  impact on t h e  medical s e rv i ce s  of t he  area. The l o c a l  comami t i e s  

. involved w i l l  have t o  'plan.-f or  - t h e - . s e d c e s  and w i l l  have - t h e .  f inancia l :  
burden of providing these  services .  

The-Oak Ridge Hospi ta l  of the  United Methodist .Church is -present ly  
adding 27 beds j u s t  t o  meet -the current  demands of t he  area .  By 1980 
the  add i t i ona l  c i t i z e n s  of t h e  a r ea  w i l l  put an increas ing demand both 

=on- inpat ient  beds and on outpat ient  services .  

It is t h e  opinion of t he  East Tennessee Eeal th  Improvement Council, Inc. 
t h a t  t h e  Clinch River Breeder Reactor Projec t  should t ake  i n t o  account 
t he  above problems o f  t he  l o c a l  commmity. 

Please contact  m e  or  John Schl iesser  of our s t a f f  if you have any 
questions i n  regard t o  our comments. 

cc: Dorothy W i l l i a m s  
Georgianna Vines 

AREA WIDE C O M P R E H E N S I V E  H E A L T H  P L A N N I N O  
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TENNESSEE W I L D L I F E  RESOURCES COMMISSION 
PROCLAMATION 

ENDANGERED OR THREATENED S P E C I E S  

Pursuan t  tp t h c  n u t b o r i t y  g r a n t c d  by Tcnnc!:scc Code r \ n n o t a t c d ,  
S c c t i o n s  51-305 'hnd 51-907, t h c  Tcnncsscc  K l . l d l i f c  I!c.no~lrccr, C o c n i s s i o n  
doc!; IicrtLy dcc l a rc : '  c!:e fol.lo:.ini: s [ ? c c i c s  t o  be  c-nd:~n;:crcd o r  t l irci~tcnc!d 
spccFcs  s ~ l l , j c c t  t o  t l ~ c  r c ; ; u l a t i o n s  as l ~ c r e i n  p1.0vidcd. SnFd r c g ~ l l a c i o ~ i s  
s h a l l  bcco~:.c c f f c c ~ i v c  s i x t y  days  fro12  his d n t c .  

Lake'  S t u r ~ e o n  Acipenser fuZvescens 
Ohio R i v e r  P l u s k e l l u n ~ e  Esox mzsquinungy ohioensis 

( i n  l,lorgcln, C u r h e r l a n d ,  
F c n t r c s s  & S c o t t  C o u n t i c s )  

B a r r c n ' s  Topcinnow FmduZvs op. ( c f .  F. aZboZLneatus) 
S p o t f i n  Chub Hpbops<s s:or~ciia 
Yellowf  i n  )lad tora Ir'oturils flcr+nnis 
S n a i l  D a r t c r  Porcira ( I m s  tonin) sp. 

S i l v e r j  a u  Minnow 
S l e n d e r  Chub 
B lue  S u c k e r  

mq;;",;: ,!adto, 
S l a c k w a t e r  D a r t c r  
Coldh-a ter  D ~ r t e r  
T r i s p o t  D a r t c r  
D u s k y t n i l  D a r t c r  
Coppcrchcok D a r t e r  
L o n ~ h c a d  D a r t c r  
Amber D a r t e r  
R e t i c u l a t e  Logperch.:  

Ericyrr3a bucat t a  
Hpbcpsis cckr.3 
OjcZcptus ,o lcr.cat~ls 
Moturus s p .  ( c f .  !I. hi2dcbrandi) 
W. nsmitzes 
Etheostonii Losclzmgi 
E. di trcrm 
E. trlscZ2u 
E. (Cctot:ot:cs) sp.  
E. o p .  (cf. E. rrrrclc2at:m) 
Pc;>cim cl=croccpl:cZa 
P, (1rasf:Ccz) SF. 
P. 6 p .  ( c f .  P. caplvdcs) 

P r o c .  No. 75-15 



SECTI0:I I. I ! !  0 ! A  1 (Ccn t lnucd)  

K o r t l ~ c r n  I ' inc .$:~:ll;c Pitgo;~l:Cs n. r.:Z.-xo7.i:1!c11a 
Ucs tc rn  P i ~ ; n y  ~..IL t l c s n a k e  Sic t17c1,:ts r?i L52r7:;1,- c t ~ * c c k c ~ * i  

RI RDS 

bUss i s ! ; i pp i  K i t e  Ic t inca dsC,-i;::~ic?:s is 
Coitlcn 1 : n ~ l c  Aq;ci Zu c;ir;~ccc " o : :  
Bald L:i;lc HaZicact;i,- Z C X L ' Y ' Z ~ ! ~ ; : C Z L ~ ~  
Osprt!y Pclndion knZ<csf~ts 
Duck llawk FaZco l:;?i-cn:":):::,- 
Red-coclcadcd Koodpccker Dcnclro~0~7o.s co?*cc 2:s 
Pavcn C O P J : ~ ~  comz  
B a c l ~ m n ' s  Sparrow A h q 1 7 ; l Z c  ccst i t 'n i i s  baciu7cnii 

Sharp-slrinncd l!clwk Accipiter s t -  .- 1.. c t ; ~  
Coopcr I s  I!awk A. C O G ~ ? K  
Marsh l!nwk Circus c!rc~c.;s i::tdsor.ias 
Bel.ricl:'s Vrcn l%yro~:;z?:cs 5cL-:ckti 
Grasshoppe r  Sparrow Amodra:;zcs sa .;z?:rcrcv 

I n d i a n a  1- lyot is  
Gray l !yo t i s  

M v c r  O t t e r  L u t m  ccu:cdcrsis 



Exccpt ;\:I providc(1 f o r  i n  Tcnnc!:;occ Code h n n o t a t c d ,  S c c t i o n  51-90G 
(d) and (( I) ,  l c  s l i ; l l l  1112 u:ilnwf111 f ~ r  any pc:rcon t o  t i ikc ,  I lar , las ,  o r  
dcritroy v l l ~ l l i f ~ :  l i z t c d  ; I : ;  t l~rcatcnr : t l  o r  cncl;i~~r,r:rcd o r  o tht . ru isr .  t o  v i o l a t e  
tcr:.::; of  S ( , C L : O I ~  51-905 ( c )  o r  t o  d,- , ; troy klio!~in?,l:? t l ic t i ; ~ l ) i t . ~ t  of  :;ucll 
c l ) c c i c s  v l t l . : ~ u t  J U C  coi l : ; i t lc ra t ion o f  : i l t c r n ~ c l v c : s  i o r  tlir: w t r l f a rc  oE Ltic 
f i l ~ c r i c s  1i:;Li.d in  (1) of t h i s  p r o c l a : r a t i o n ,  o r  ( 2 )  t!lc L ' n t t e d  S t a t c l ;  l i s t  
of 1:ntlangcr~:d f auna .  

I c c r t i f y  t h a t  t h i s  i s  an a c c u r a t e  and c o n p l c t e  copy of r u l e s  l a w f u l l y  
pronuly,atcd i1r.d adol) tcd  by t h e  Tcnnrs sce  l j i l d l i i c  Xesourccs  C o m i s s i o n  on 
tllc 12;h day 0; ~ L i i l C ,  1975,  

S u t s c r i b c d  and sworn t o  b e f o r e  

N y  c o r z i s s i o n  e x p i r e s  on t h e  - 

Proc.  No. 75-15 



P O S T  OPI.ICC O O X  X  

OAK R I D G E .  T C I ~ I I E S S E E  37ao 

l 'cbruary 20 ,  1975  

Hs. B e t t y  Kcp]).Ler 
F ~ o s y s t e m s  I ) r l [~nr tment  
B a t t e l l e - N o r t h w e s t  L a b s .  
R i c h l a n d ,  l i A  99352 

Dear B e t t y :  

Here a r e  t h e  a c r e a g e s  f o r  t h e  w!lol.e R e s e r v a t i o n :  

Acres  
Hardwood 1 0 , 6 7 6  
P i n e  P l . a n t a t i o n  5 ,002  
Natura l .  P i n e  4 .888  

% o f  T o t a l  
37 

-. 

Cedar  & P i n e  478 2  
Hnrrlwnnrl-Cprlar 1 .  5 
Hardwood-Pine 5 , 9 5 9  20 
Hardwood-Cedar-Pine 589 3  

2 9 , 4 4 3  , 1 0 0  

40;i@c < 
Ton K i t c h i n g s  
E n v i r o n m e n t a l  S c i e n c e s  D i v i s i o n  
B u i l d i n g  3017 
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FROM,' ER, AM I, PART 11, 62 

'0: / / : \ . . I :  / - /  

T E N N E S S E E  
t i l<,\s\ l l l .LL I I l X ~ l O Y  
8 o . \ l . \ l / ~ . \ ' / i l , v ~ ~ / ~  

I'f!XN S. I.OICIX,LI:\N. 
1,s /.,I ~ 'o . l l # l l l . s .~ l~J : \ 'L~ i  

Division of Archaeology 
IONS KOELLt\ 
l . ~ . ~ l . i f .  I r V f  CO.L!.~IlSSIONEK 5103 EDMONDSON PIKE NASHIVLLE. TESKESSEE 37211 

. . . ... 
. . .  . .. 

March 1 2 ,  1975 

2- . *  
Cf :.. 

M r .  E .  11. Lescs r~e  . , .  . . . . . .- 
I ) i r c c t o r ,  Water Con t ro l  P l ann ing  Div i s ion  . . 
Tennessee  Val ley  A u t h o r i t y  r - -  

. . 
4 4 8  Evans Bu i ld ing  C c  . .  ... 
K n o x v i l l e ,  TN 37902 : -- . . .... 

-- 
)- ?.;' . . , :. 

Dear M r .  Lesesne:  ,A .: - . -  
y.'- - -- - . 

I have reviewed t h e  r e p o r t  submi t t ed  by D r .  Ge ra ld  :.----- 
F. Sch roed l  r e l a t i n g  t o  t h e  a r c h a e o l o g i c a l  work done 
i n  t h e  a r e a  of  t h e  C l inch  River  Liquid  Metal F a s t  
Breede r  Reac to r  F a c i l i t y  and c o n s i d e r  t h i s  work t o  be 
of e x c e l l e n - t  q u a l i t y .  

D r .  S c h r o e d l ' s  su rvey ,  judging  by h i s  r e p o r t ,  was 
v e r y  throup,h and brought  t o  l i g h t  many i n t e r e s t i n g  
a r c h a s o l o g i c a l  and h i s t o r i c  s i t e s .  H i s  p roposa l  t o  
t e s t  t h e  v i l l a g e  a r e a  n e a r  t h e  mound and t h e  s h e l l  midden 
shou ld  p rov ide  v a l u a b l e  i n f o r m a t i o n  on t h e  Woodland 
and Archa i c  c u l t u r e  p e r i o d s  i n  t h e  C l inch  R ive r  area. 

The Tennessee Va l l ey  A u t h o r i t y  i s  t o  be commended 
f o r  i t s  i n t e r e s t  and e x c e l l e n t  suppor t  o f  t h e  above 
a r c h a e o l o g i c a l  r e s e a r c h .  

P.V.A. has  p r o p e r l y  cons ide red  a l l  a r c h a e o l o g i c a l  
r e s o u r c e s  and has  i n  my e s t i m a t i o n  a s s e r t e d  t h e  p r o p e r  
m i t i g a t i o n .  The r e s u l t s  of t h e  r e p o r t  and s t u d i e s  have  
shown t h a t  t h e r e  a r e  no s i t e s  worthy f o r  nominat ion  t o  
t h e  N a t i o n a l  R e g i s t r y .  

I f  you should have f u r t h e r  q u e s t i o n s  o r  would 
l i h ~ :  cldcli t i o n a l  comments, p l e a s e  do n o t  h e s i t a t e  t o  
cil I. .L Inc, . 

P o s e p h  L. B e n t h a l l  
L,d:r:. r;..--; SICTION D i r e c t o r  and S t a t e  



TENNESSEE HISTORICAL COMMISSION 

TELEPHONE (L I I I  741-2371 

LAWRENCE C .  HENRY. E~.cul;wa 0it.clor 
SIala Hi14r;c Pre~.rrrlmm 0l l ic .r  

May 1, 1975 

Mr. Edward H. Lesesne 
D i rec to r  o f  Water Control Planning 
Tennessee Val l e y  Au tho r i t y  
448 Evans Bu i l d ing  
Knoxvil  le,  Tennessee 37902 

Dear Mr .  Lesesne: 

This w i l l  acknowledge rece ip t  of the repo r t  submitted by Dr. 
Gerald F. Schroedl on H i s t o r i c  S i tes  Reconnaissance i n  t h e  
Cl inch River Breeder Reactor P lant  Area. 

We have reviewed t h i s  repo r t  and based on t h e  in format ion con- 
ta ined the re in  conclude t h a t  no structures o f  h i s t o r i c a l  s ig -  
n i f i cance  remain i n  the  area. It i s  obvious t h a t  exhaustfve 
e f f o r t s  were put  f o r th  t o  make the repo r t  as complete as possible, 
and the  r e s u l t s  reveal t h a t  no propert ies e l i g i b l e  f o r  en t r y  i n  
the Nat ional  Res is te r  o f  H i s t o r i c  Places ex i s t .  

I f  I can be of f u r t h e r  help, please l e t  me know. 

Sincer y, u 



APPENDIX D 

ENVIRONMENTAL EFFECTS OF THE CRBRP FUEL CYCLE AND 
TRANSPORTATION OF RADIOACTIVE MATERIALS 

1 . INTRODUCTION 

I n  c o n t r a s t  t o  l i g h t  water reac to rs  (LWRs), a  f a s t  breeder r e a c t o r  produces f i s s i l e  fuel 
from f e r t i l e  f u e l  a t  a  r a t e  h igher  than the  o r i g i n a l  . f i s s i l e  fuel i s  expended i n  the produc- 
t i o n  o f  thermal energy. The f i s s i l e  f u e l  thus produced can be used i n  a reac to r  a f t e r  i t  i s  
separated from the  discharged spent fue l  and appropr ia te ly  processed. The various fue l  cycle 
steps invo lved  a r e  described i n  d e t a i l  f o r  a  gener ic  LMFBR i n  the Proposed F ina l  Environ- 
mental Statement on t h e  LMFBR Program.' A s i m p l i f i e d  schematic diagram o f  the fue l  cycle 
f o r  t h e  proposed LMFBR demonstrat ion p l a n t  i s  shown i n  F igure  1. 

The i n i t i a l  feed mate r ia l s  would cons is t  o f  p lu ton ium (obta ined from the reprocessing of 
l i g h t  water r e a c t o r  f u e l s )  and depleted uranium (which i s  a  by-product from the enrichment 
of t h e  U-235 content  o f  na tu ra l  uranium). The p lutonium would be converted t o  an oxide 
(PuO2) a t  a  reprocessing p l a n t  w h i l e  the  uranium, as the hexaf luor ide (UF,), would be con- 
v e r t e d  t o  an ox ide (U02) a t  a f u e l  f a b r i c a t i o n  p lan t .  Subsequently, a t  the  f u e l  f a b r i c a t i o n  
p l a n t ,  p lu ton ium d iox ide  and uranium d iox ide  would be combined and fabr i ca ted  i n t o  f a s t  
breeder mixed-oxide f u e l  f o r  seed assembly core components and uranium d iox ide  would be 
fabr i ca ted  i n t o  assemblies f o r  a x i a l  and r a d i a l  b lanke t  components of the  reactor .  

A f t e r  exposure i n  t h e  reac to r ,  the  i r r a d i a t e d  f u e l  and b lanke t  components would be stored 
a t  t h e  r e a c t o r  f o r  a  s p e c i f i e d  t ime. This  permi ts  decay o f  the  shor te r - l i ved  f i s s i o n  
products  and reduces t h e  component's decay-heat generat ion ra tes .  Subsequently, they would 
be shipped i n  sh ie lded casks t o  a reprocessing p l a n t  where t h e  plutonium, uranium and 
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fission products would be chemically separated. The separated fission products would be ship- 
ped to a Federal waste-storage facility, and the plutonium recycled as fuel; The recovered 
uranium would either be stored or recycled into the mixed oxide-or blanket U02. Depleted 
uranium from enrichment facilities would be used as make-up for the uranium that is either 
converted to plutonium in the reactor, lost as scrap in the fuel  cycle^ process steps, or 
stored for later disposition. 

An analysis of the predicted environmental impact from the fuel cycle associ'ated with the 
CRBRP and the transport of radioactive materials between the supporting facilities is pro- 
vided in the following discussion. This analysis is based on the quantities of materials 
required in a fuel cycle to maintain the CRBRP's operation. 

The initial core loading will consist of approximately 6.5 metric tons (MT) of uranium and 
plutonium in the form of sintered mixed-oxide pellets of Pu02 and U02 encapsulated in sealed 
stainless steel tubing (rods) which are formed into assemblies. Each of the 198 fuel sub- 
assemblies in the reactor core (108 inner core zone assemblies and 90 outer core zone assem- 
blies) will contain 217 fuel rods. Plutonium enrichment will be 18.7 weight percent in the 
inner core zone and 27.1 weight percent in the outer zone of the first core. In future cores, 
the plutonium enrichment will be 22 weight percent in the inner core zone and 32 weight per- 
cent in the outer zones. With equilibrium loading, the reactor core would contain 1.7 MT 
of plutonium, and 4.8 MT of uranium. 

An additional 21.7 MT of depleted uranium will be committed in the radial and axial blankets. 
The radial blankets, consisting of 150 assemblies each containing 61 rods, will contain 16.3 
MT of depleted uranium. The two axial blankets, which are an integral part of the fuel core, 
will each contain 2.7 MT of depleted uranium. 

During operation of the reactor, the irradiated fuel will become poisoned with fission pro- 
ducts and fresh (unirradiated) fuel will be required. An estimated 2,300 fuel assemblies and 
850 radial blanket assemblies would be used during the 30-year life of the plant. The total 
requirements of the plant during its life could be as high as 20 MT of plutonium and 210 MT 
of uranium. 

The applicant.stated in the Environmental Report (ER Sect. 3.8) that the first five years 
of plant operation would be carried out in a pre-equilibrium mode, while the balance of the 
plant operating life (25 years) would be carried out in an equilibrium mode. Notable dif- 
ferences between the two operational modes are indicated in Table 1. The quantities of 
materials and the material shipments for the CRBRP fuel cycle would be maximal during pre- 
equilibrium operation; however, the burnup of assemblies will be substantially less during 
the pre-equilibrium mode. The staff has therefore based its evaluation on the equilibrium 
mode with burnups of 100,000 megawatt-days.per tonne except for transportation evaluation 
which is based on the pre-equilibrium mode with its greater transport requirements. The 
higher burnup equilibrium mode was selected for the balance of the evaluation because it is 
expected to have a greater radiological impact. 

TABLE 1 

NOTABLE DIFFERENCES BETWEEN CRBRP OPERATIONAL MODES 

Pre-equi 1 i briurn Equi 1 i bri urn 

(5 years) (25 years) 

New Fuel Assernbl ies replaced/yr 102 66 

Weight of Assemblies (tons) 26.3 17.0 

Number of Fuel Assembly Shiprnents/yr 5 1 33 

Number of Spent Fuel Assembly Shiprnents/yr 25.5 8 

Number of Radial Blanket Assembly Shipments/yr 1.4 3 



M i n i n g  and m i l l i n g  o p e r a t i o n s  f o r  t h e  CRBRP fue l  c y c l e  a r e  unnecessary s i n c e  the  feed  mate- 
r i a l s  employed would  be by-products  of  t h e  e x i s t i n g  LWR f u e l  c y c l e .  Otherwise, t h e  r e l a t e d  
t r a n s p o r t a t i o n  s teps  a r e  s i m i l a r  t o  those encountered i n  t h e  LWR fue l  c y c l e . 2  These i n c l u d e  
shipments o f  f u e l  feed m a t e r i a l s  (such as UF6 and U02) and i r r a d i a t e d  m a t e r i a l  (such as spent  
f u e l ,  Pu02 recovered i n  rep rocess ing  spent  f u e l ,  and wastes f r om f u e l  f a b r i c a t i o n ,  t h e  reac-  
t o r  and rep rocess ing  p l a n t s ) .  Such shipments w i l l  n o r m a l l y  be made by t r u c k  w i t h  a p p r o p r i a t e  
r e s t r i c t i o n s  r e g a r d i n g  s h i p p i n g  c o n d i t i o n s .  Where heavy packages a r e  i n v o l v e d  (e.g. ,  a  
spent  f u e l  cask we igh ing  about  75 t o n s ) ,  shipments w i l l  be made by r a i l  o r  t r u c k .  S ince  
t r a n s p o r t a t i o n  has no i n t r i n s i c  c a p a c i t y  f a c t o r  i n  t h e  same sense as a  f i x e d  f a c i l i t y ,  t h e  
t r a n s p o r t a t i o n  requ i remen ts  i n  suppo r t  of  t h e  CRBRP f u e l  c y c l e  a r e  d iscussed i n  terms o f  t h e  
annual  p re-equ i  li b r i u m  fue l  requ i rements .  

2. ENVIRONMENTAL CONSIDERATIONS 

a .  . Fue l  Cyc le  Impacts  

The env i ronmenta l  impact  f r om t h e  f u e l  c y c l e  f a c i l i t i e s  s u p p o r t i n g  t h e  CRBRP was es tab-  
l i s h e d  by  u t i l i z i n g  i n f o r m a t i o n  and da ta  on fue l  c y c l e  impacts  p resen ted  i n  r e f e r e n c e s  
1  t h rough  7 .  References 8  and 9  were used f o r  e s t i m a t i n g  rep rocess ing  and waste r a d i o -  
a c t i v e  source terms. A  genera l  a n a l y s i s  o f  t h e  p r e d i c t e d  env i ronmenta l  impacts  r e s u l t -  
i n g  f r om t h e  u t i l i z a t i o n  and r e l a t e d  shipments of  m a t e r i a l s  i n  an annual  f u e l  c y c l e  f o r  
one 1000-MWe LMFBR i s  d iscussed i n  r e f e r e n c e  1. T h i s  a n a l y s i s  i s  based on t h e  q u a n t i t i e s  
o f  m a t e r i a l s  r e q u i r e d  t o  m a i n t a i n  t h e  CRBRP i n  o p e r a t i o n  a n n u a l l y ,  as r e p o r t e d  i n  t h e  
ER. A l t hough  t h e  s t a f f  used t h e  LMFBR gene ra l  a n a l y s i s  f o r  o v e r a l l  guidance, s p e c i f i c  
r e l i a n c e  was p laced  on t h e  s t a f f ' s  own ana lyses as found i n  re fe rences  2, 3, 4, and 7. 
Reference 5 was used o n l y  i n  t h e  sense t h a t ,  excep t i ng  sa feguards  rev iew,  t h e  s t a f f  has 
completed i t s  env i ronmenta l  impact  a n a l y s i s  o f  t h e  Recycle Fue ls  P l a n t  wh ich  was used as 
a  model f o r  e s t i m a t i n g  impacts  f r om mixed ox ide  f u e l  f a b r i c a t i o n  f o r  t h e  CRBRP. These 
impacts  a r e  summarized i n  Tab le  2. 

The s t a f f  i s  aware t h a t  ERDA i s  p l a n n i n g  a  h o t  p i l o t  p l a n t  a t  ORNL t o  be o p e r a t i o n a l  
abou t  1986, w i t h  c a p a b i l i t y  f o r  r ep rocess ing  bo th  FFTF and CRBRP f u e l .  l o  Besides b e i n g  
a b l e  t o  reprocess t h i s  f a s t  r e a c t o r  f u e l ,  t h e  p l a n t  would demonstrate t h e  techno logy t o  
be used i n  f u t u r e  p r o d u c t i o n  f a c i l i t i e s  f o r  t h e  same t ype  o f  f u e l .  Some o f  t h e  f u e l  
c y c l e  impacts ,  such as t hose  f rom t r a n s p o r t a t i o n ,  would t he reby  be reduced. Our e s t i -  
mates f o r  r e l e a s e s  have been c o n s e r v a t i v e l y  based on expected o p e r a t i o n  o f  t h e  h o t  p i l o t  
p l a n t  w i t h  p a r t i a l l y  reduced e f f e c t i v e n e s s  of  t h e  equipment be ing  demonstrated r a t h e r  
t h a n  i t s  expected, l a t e r  improved performance i n  a  p r o d u c t i o n  f a c i l i t y .  

The amount o f  l a n d  and wa te r  u t i l i z e d  by t h e  s u p p o r t i n g  f u e l  c y c l e  f a c i l i t i e s  i s  i ncon -  
s e q u e n t i a l  when compared t o  t h e  requ i rements  o f  t h e  power p l a n t .  The 18.3 ac res  o f  l a n d  
commit ted f o r  t h e  f u e l  c y c l e  f a c i l i t i e s  a r e  l e s s  t h a n  2% o f  t h e  l a n d  commit ted f o r  t h e  
power p l a n t .  The d a i l y  wa te r  d i scha rge  of l o 4  g a l l o n s  v i a  t h e  a i r  and 8 .8  x  l o 4  g a l l o n s  
t o  wa te r  bod ies  f o r  t h e  f u e l  c y c l e  amount t o  app rox ima te l y  0.2% o f  t h e  wa te r  r e l e a s e d  
f r o m  t h e  power p l a n t  h e a t  d i s s i p a t i o n  systems. 

F o s s i l  f u e l  requ i rements ,  i n  t h e  f o rm o f  e l e c t r i c a l  energy o r  e q u i v a l e n t  coa l  i n  suppo r t  
o f  t h e  CRBRP f u e l  c y c l e  would be 3.97 x  l o 3  MW-hr/yr o r  1.44 x  l o 3  MT/yr, r e s p e c t i v e l y .  
These va lues a re  e q u i v a l e n t  t o  0.2% o f  t h e  CRBRP o u t p u t  o r  t o  t h e  use o f  0.7 MWe by a  
c o a l - f i r e d  power p l a n t .  

L i q u i d  and a i r b o r n e  n o n - r a d i o l o g i c a l  chemical  e f f l u e n t  re leases  f rom t h e  d i scha rge  sys-  
tems d u r i n g  r o u t i n e  o p e r a t i o n  o f  t h e  f u e l  c y c l e  f a c i l i t i e s  shou ld  r e s u l t  i n  concent ra-  
t i o n s  t h a t  a r e  o n l y  a  f r a c t i o n  o f  t h e  s t a t e  and Federa l  s tandards .  

The annual e s t i m a t e d  doses f rom i o n i z i n g  r a d i a t i o n  r e s u l t i n g  f rom normal o p e r a t i o n  of  
t h e  CRBRP f u e l  c y c l e  f a c i l i t i e s  suppo r t i ng  t h e  p l a n t  a r e  g i ven  i n  Tables 3  and 4. 
Average doses f rom n a t u r a l  background r a d i a t i o n ,  f a l l o u t  f r om weapons t e s t i n g  (based on 
1970 d a t a ) ,  and medica l  uses (based on average 1970 d i a g n o s t i c  use)  a r e  i n c l u d e d  f o r  
p e r s p e c t i v e .  The d a t a  show t h a t  y e a r l y  p o p u l a t i o n  doses due t o  o p e r a t i o n  o f  t hese  
f a c i l i t i e s  would add v e r y  l i t t l e  t o  t h e  impact  o f  e x i s t i n g  n a t u r a l  background and rnedi- 
c a l  doses. Based on these  data ,  t h e  s t a f f  conc ludes t h a t  t h e  r e s u l t i n g  doses from t h e  
r a d i a t i o n  f i e l d s  due t o  f u e l  c y c l e  f a c i l i t i e s  s u p p o r t i n g  t h e  CRBRP would be w e l l  below 
maximum p e r m i s s i b l e  c o n c e n t r a t i o n s  (MPC's) as s e t  f o r t h  i n  10 CFR P a r t  20, Appendix B, 
w e l l  w i t h i n  Federa l  R a d i a t i o n  Counc i l  g u i d e l i n e s ,  and n o t  s i g n i f i c a n t .  



TABLE 2 

SUMMARY OF ENVIRONMENTAL CONSIDERATIONS FOR THE CRBRP FUEL CYCLE 

Natural Resource Use 
Land (acres) 
Temporarily Committed 

Undisturbed Area 
Disturbed Area 

Permanently Committed 
Total Land 

Water (gal lons/day) 
Discharged to air 
Discharged to water bodies 
Discharged to ground 

Total Water 

Fossil Fuel 
Electrical Energy (MW-hr/yr) 
Equivalent Coal (MT/yr) 

Ef f 1 uents 
Effluents-Chemicals 
Atmospheric* (MT/yr) 

NO; 
Hydrocarbons 
co 
Particulates 
HF 

NH3 

Fuel Fabrication 
Mixed Oxide Urani um Dioxide Waste 
(Core Fuel ) (Blanket) Reprocessing Management Transportation Total 



TABLE 2 (Continued) 

SUMMARY OF ENVIRONMENTAL CONSIDERATIONS FOR THE CRBRP FUEL CYCLE 

E f f l uen t s  (Continued) 

L i qu i d  (k i log rams/y r )  

S04 

N03 
C 1 

Radio logica l  (Cur ies /y r )  

Atmospheric 

Pu-236 

Pu-238 

Pu-239 

Pu-240 

Pu-241 

Fuel Fabr ica t ion  
Mixed Oxide Uranium Dioxide Waste 
(Core Fuel ) (B lanket)  Reprocessing Management 

8 x lo- '  
6.5 x 

1.9 x 

1.3 x 

Transpor tat ion Total 



E f f l u e n t s  (Cont inued)  

R a d i o l o g i c a l  ( c u r i e s / y r )  

L i q u i d  

Pu-236 

Pu-238 

Pu-239 

Pu-240 

Pu-241 

Pu-242 

U-234 

U-235 

U-236 

U-238 

Th-231 

Th-234 

Am-241 

Pa-234 

Thermal ( B t u / y r )  

TABLE 2 (Cont inued)  

SUMMARY OF ENVIRONMENTAL CONSIDERATIONS FOR THE CRBRP FUEL CYCLE 

Fuel  F a b r i c a t i o n  
Mixed Oxide Uran i  um D i o x i d e  Waste 
(Core F u e l )  (B lanke t )  Reprocessi  n q  Management T r a n s p o r t a t i o n  T o t a l  

* 
Based upon combust ion  o f  e q u i v a l e n t  c o a l  f o r  power gene ra t i on .  



TABLE 3 

COMPARISON OF MAXIMUM INDIVIDUAL DOSES DUE TO NORMAL EFFLUENTS FROM THE 

CRBRP SUPPORTING FUEL CYCLE WITH OTHER SOURCES( 
6,11) 

R a d i a t i o n  Source Dose ( m i l  1  i r e m ~ / ~ e a r ) ~  

Fuel  F a b r i c a t i o n  P l a n t  0.1 7b 

Fuel  Reprocessing P l a n t  0.04' 

T r a n s p o r t a t i o n  ( o t h e r  t han  t o  and 1  od 
f rom t h e  CRBRP) 

Storage o f  Rad ioac t i ve  Waste n e g l i g i b l e  

O the r  Sources o f  R a d i a t i o n  

N a t u r a l  Background 1  Ooe 

F a l l o u t  qf 

Medica l  Use ( d i a g n o s t i c  o n l y )  7zf  

T e l e v i s i o n  0.1 
f 

a. Normal ized f o r  t h e  CRBRP s u p p o r t i n g  f u e l  c y c l e  f a c i l i t i e s  f o r  one y e a r .  
b. Bone dose. 
c .  G.I .  t r a c t  dose. 
d. To ta l -body  dose; va lue  assumes exposure f o r  12 minutes  @ 50 mrem/hr. 
e. E x t e r n a l  n a t u r a l  background f o r  Eas te rn  Tennessee. 
f . 1970 average doses f rom re fe rence  12. 



TABLE 4 

ANNUAL POPULATION DOSES DUE TO THE NORMAL EFFLUENTS FROM THE 

CRBRP SUPPORTING FUEL CYCLE. 
(6911) 

R a d i a t i o n  Source Annual Dose ( m a n - r e m ~ ) ~ ' ~  

Fuel  F a b r i c a t i o n  P l a n t  

Fuel  Reprocessing P l a n t  

T r a n s p o r t a t i o n  ( o t h e r  t h a n  t o  and f rom 
t h e  CRBRP) 

Storage o f  Rad ioac t i ve  Waste 

TOTAL 

Other  Sources o f  R a d i a t i o n  b  

N a t u r a l  Background 

Fa1 l o u t  

Medica l  Use ( d i a g n o s t i c  o n l y )  

T e l e v i s i o n  

n e g l i g i b l e  

16 

a.  Normal ized f o r  t h e  CRBRP s u p p o r t i n g  f u e l  cyc le ;  i n c l u d e s  gaseous 
and l i q u i d  e f f l u e n t s  and d i r e c t  r a d i a t i o n .  

b. 1970 average doses taken f rom r e f e r e n c e  12 f o r  a  U.S. p o p u l a t i o n  o f  
210,000,000 people.  

c .  The man-rem p o p u l a t i o n  dose i s  t h e  summation o f  i n d i v i d u a l  doses among 
t h e  p o p u l a t i o n  and r e f l e c t s  dose impact  as a  whole. The n a t u r a l  background 
dose o f  21,000,000 man-rem, f o r  example, i s  accrued by 210,000,000 persons i f  
each rece i ves  a  background dose o f  0.10 rem p e r  yea r .  



b. T r a n s p o r t a t i o n  o f  Rad ioac t i ve  M a t e r i a l s  i n  t h e  Fuel  Cyc le  

An a n a l y s i s  o f  t h e  q u a n t i t i e s  of r a d i o a c t i v e  m a t e r i a l  and t h e i r  t r a n s p o r t  requ i rements  
t o  m a i n t a i n  t h e  CRBRP d u r i n g  o p e r a t i o n  i n  t h e  p r e - e q u i l i b r i u m  p e r i o d  was performed by 
t h e  s t a f f .  The m a t e r i a l s  cons idered i n  t h i s  a n a l y s i s  were d i v i d e d  i n t o  t h r e e  ca te -  
g o r i e s :  u n i r r a d i a t e d  f u e l ,  m a t e r i a l s  and assembl ies;  i r r a d i a t e d  f u e l ;  and i r r a d i a t e d  
waste. Tab le  5 summarizes t h e  es t ima ted  m a t e r i a l  q u a n t i t i e s  t h a t  would be generated 
and t h e  number o f  shipments made i n  t h e  o p e r a t i o n  o'f t h e  CRBRP f u e l  c y c l e .  

Shipments o f  incoming and ou tgo ing  r d i o a c t i v e  m a t e r i a l s  t o  and f rom t h e  CRBRP w i l l  be 
c a r r i e d  o u t  by commercial t r u c k s  and r a i l r o a d s .  As shown i n  Tab le  6, t h e  s t a f f  e s t i -  
mates t h a t  app rox ima te l y  58 incoming shipments and 46 ou tgo ing  shipments would be made 
a n n u a l l y  d u r i n g  p r e - e q u i l i b r i u m  phase o f  ope ra t i on .  Du r i ng  e q u i l i b r i u m  ope ra t i on ,  t h e  
es t ima te '  number o f  shipments would decrease t o  app rox ima te l y  46 incoming and 35 ou t -  
g o i n g  shipments annua l l y .  

P r o t e c t i o n  o f  t h e  p u b l i c  and t r a n s p o r t  workers f rom r a d i a t i o n  d u r i n g  shipment o f  r a d i o -  
a c t i v e  m a t e r i a l s  i s  ach ieved by  conforming t o  s tandards  f o r  package des ign  and l a d i n g  
c o n t r o l .  Pr imary  r e l i a n c e  f o r  s a f e t y  i n  t r a n s p o r t  o f  r a d i o a c t i v e  m a t e r i a l  i s  p laced on 
t h e  p a ~ k a g i n g . ~ , ' ~  The packaging must meet a p p l i c a b l e  Federa l  and s t a t e  r e g u l a t o r y  
s tandards  wh ich p r o v i d e  t h a t  t h e  packaging s h a l l  p reven t  the'loss o r  d i s p e r s a l  o f  t h e  
r a d i o a c t i v e  con ten ts ,  r e t a i n  s h i e l d i n g  e f f i c i e n c y ,  assure  n u c l e a r  c r i t i c a l i t y  s a f e t y  
and p r o v i d e  adequate h e a t  d i s s i p a t i o n  under bo th  normal c o n d i t i o n s  o f  t r a n s p o r t  and 
s p e c i f i e d  damage t e s t  c o n d i t i o n s  ( i  .e., t h e  des ign b a s i s  a c c i d e n t ) .  The con ten ts  o f  
t h e  package must a l s o  be c o n t r o l l e d  so t h a t  t h e  s tandards  f o r  e x t e r n a l  r a d i a t i o n  l e v e l s ,  
temperature,  p ressu re  and conta inment  a r e  met. l2 9 l4 

c .  Env i ronmenta l  E f f e c t s  o f  T r a n s p o r t a t i o n  t o  and f rom t h e  CRBRP 

1.  Heat Load 

The h e a t  l o a d  pe r  s h i p p i n g  c o n t a i n e r  f o r  a l l  u n i r r a d i a t e d  m a t e r i a l s  (Tab le  5)  i s  
expected t o  have e s s e n t i a l l y  no impact  on t h e  env i ronment .  The temperature  o f  t h e  
o u t e r  su r faces  o f  t hese  packages would be no h i g h e r  than 5°F above t h e  average 
ambient  a i r  temperature .  

The des ign  r a t e  of  r e l e a s e  of h e a t  t o  t h e  a i r  f r om casks designed t o  t r a n s p o r t  
i r r a d i a t e d  m a t e r i a l s  would be about 26 kW, o r  about 90,000 BTU/hr.l6 Th i s  r a t e  
can be compared w i t h  t h e  r a t e  a t  wh ich  waste h e a t  i s  re leased  f rom a 100-hp t r u c k  
eng ine  o p e r a t i n g  a t  f u l l  power, about  50 kW o r  180,000 BTU/hr.2 W i th  t h e  cask 
c o o l a n t  system o p e r a t i n g  no rma l l y ,  t h e  temperature  o f  t he  cask s u r f a c e  would be 
l e s s  t h a n  50°F above ambient temperature;  i n  any case, t he  temperature  o f  acces- 
s i b l e  cask  s u r f a c e  would n o t  exceed 180°F i n  accordance w i t h  r e g u l a t i o n s .  l5 
Because t h e  amount o f  h e a t  would be smal l  and would be re leased  o v e r  t h e  e n t i r e  
t r a n s p o r t a t i o n  rou te ,  no a p p r e c i a b l e  e f f e c t  on the  environment would r e s u l t .  

2. T r a f f i c  D e n s i t y  

The p r o j e c t e d  number o f  annual  shipments o f  each t y p e  o f  package i s  t a b u l a t e d  i n  
Tab le  6. The t r a f f i c  would be ove r  p u b l i c  roads v i a  t r u c k  f o r  u n i r r a d i a t e d  s h i p -  
ments and t h e  number o f  t hese  shipments would be ve ry  smal l  compared w i t h  n o r m a l l y  
expected t r a f f i c  d e n s i t y .  I r r a d i a t e d  m a t e r i a l  shipments by r a i l  would r e q u i r e  an 
average o f  about 33 r a i l r o a d  c a r  shipments per  y e a r .  The empty casks would be 
r e t u r n e d  t o  t h e  CRBRP. The we igh t  o f  t h e  spent  f u e l  i n  t h e  loaded cask would con- 
s t i t u t e  o n l y  about  2% o f  t h e  t o t a l  we igh t  o f  t h e  loaded casks. Because t h e  cask 
b e i n g  r e t u r n e d  empty weighs a lmost  as much as t h e  cask loaded w i t h  i r r a d i a t e d  
assembl ies,  t h e  w e i g h t  and number o f  shipments o f  empty casks must be cons ide red  i n  
assess ing t h e  impact  on t h e  environment o f  t h e  s h i p p i n g  o f  i r r a d i a t e d  f u e l .  Sh ip-  
p i n g  i r r a d i a t e d  assembl ies would t h e r e f o r e  i n v o l v e  about 66 r a i l - c a r  shipments, 
i n c l u d i n g  r e t u r n  shipments o f  t h e  cask. The t o t a l  number o f  shipments would be t o o  
sma l l  t o  have any measurable e f f e c t  on t h e  environment as a r e s u l t  o f  i nc rease  i n  
t r a f f i c  d e n s i t y .  





Type o f  Shipment 

Waste 

a-8-y Waste 

Low-Level-@ -y Waste 

C ladd ing  H u l l s  

H igh-Leve l  Waste 

Nob le  Gases 

I o d i n e  

Es t .  
Q u a n t i t y  Q u a n t i t y  No. o f  No. o f  Heat A c t i v i t y  Avg.No.  E s t . A v g .  
Shipped Shipped Packages Packages Generat ion  Per o f  Sh ipp ing  

Mode o f  Per Year Per Package Per  Per Rate Per Shipment Shipments D i s tancegyh  Shipment 
T r a n s p o r t  ( f t 3 )  ( f t 3 )  Year V e h i c l e  Shipment (W) ( C i )  Per Year ( m i l e s )  ~ e s t i n a t i o n ~  

S o l i d  Waste From Reprocessing P l a n t s  

Rai  1  ~ 6 7 ~  c c c 22.5 2 . 7 9 ~ 1 0 ~  0.27 1000 FR/BG 

Rai  1  694b 2 5  28 3  1.12 500 10 1000 FR/BG 

T ruck  1041 7.4 141 64 2 x l ~ - 3  0.475 2.2 500 BG 

Rai 1  58d ' 3.5 17 36 1 0 . 3 ~ 1 0 ~  1  .46x106 .47 1000 FR/BG 

Ra i  1  19 6.28 3.04 12 2 . 5 ~ 1 0  .25 1500 RSSF 4 7 . 8 ~ 1 0  

Truck  0. 6e 0. 6f 1  6  1.47x103 9 . 0 ~ 1 0 ~  0.167 - 1500 NGSF 
0 

Truck 0.027 0.16 0.17 64 1  . 0 x 1 0 - ~  1.46 0.0026 1000 FR/BG 
I 
2 

2 

a A l l  q u a n t i t i e s  o f  m a t e r i a l s  sh ipped  a r e  g i ven  i n  k i l og rams  o f  heavy me ta l .  

b ~ o m p a c t e d  a  f a c t o r  o f  10 f rom o r i g i n a l  volume generated. 
3  3  

'Alpha waste i s  packaged i n  55-gal  ( 7 . 4 - f t  ) drums and l a r g e  boxes; each r a i l  c a r  c o n t a i n s  1000 ft o f  waste. 
3  d ~ u l l s  compacted t o  8 .8  ft p e r  t o n  o f  f u e l .  

e~ompressed  gas a t  2,200 p s i .  
T Standard  gas c y l i n d e r .  

g ~ s t i m a t e d  d i s t a n c e  t o  one-o f -a-k ind r e p o s i t o r y ,  1500 mi;  between f a c i l i t i e s ,  750 mi ; t o  m u l t i p l e  b u r i a l  ground s i t e s ,  500 mi 

h ~ i s t a n c e  o f  1000 mi i s  a  compromise between 1500 mi t o  one-o f -a-k ind r e p o s i t o r y  and 500 mi t o  m u l t i p l e  b u r i a l  ground s i t e s  

i ~ ~ :  f a b r i c a t i o n  p l a n t ;  PS: power s t a t i o n ;  RP: rep rocess ing  p l a n t ;  FR: Federa l  r e p o s i t o r y ;  BG: b u r i a l  ground; RSSF: r e t r i e v a b l e  
s u r f a c e  s t o r a g e  f a c i l i t y ;  NGSF: n o b l e  gas s to rage  f a c i l i t y .  

'TBD: To be determined. 



TABLE 6 - TRANSPORTATION OF RADIOACTIVE MATERIALS TO AND FROM THE CRBRP 

Number o f  Number o f  Probable 
shipments/yr shipments/yr mode o f  
( f i r s t  5 years)  ( a f t e r  5 years) t r a n s p o r t a t i o n  

A. Incoming Shipments 

New Fuel Elements 

Core Assemblies 
Radial  B lanket  Assemblies 

TOTAL 

B. Outgoing Shipments 

I r r a d i a t e d  Fuel Elements 

Core Assemblies 
Radial  B lanket  Assemblies 

Replacement In-vessel  Components 

Contro l  Rod Assemblies & D r i v e  L ines 
Radial  S h i e l d  Assemblies 

Sol i d  Radwaste 

Compactible So l ids  
Non-Compactible S o l i d s  
S o l i d i f i e d  L i q u i d  Radwaste 
Metal 1 i c  Sodium 

TOTAL 

t r u c k  
t r u c k  

rai.1 
r a i  1 

r a i  1 
r a i  1 

t r u c k  
t r u c k  
t r u c k  
t r u c k  



3. R a d i a t i o n  Exposure 

Es t ima tes  o f  t h e  doses t o  t r a n s p o r t  workers  and t h e  genera l  p o p u l a t i o n  f r om t h e  
shipment o f  incoming and ou tgo ing  r a d i o a c t i v e  m a t e r i a l  t o  and f rom t h e  CRBRP a r e  
t e n t a t i v e  because t h e  s u p p l i e r  and rep rocesso r  o f  t h e  assembl ies and t h e  b u r i a l  
s i t e ( s )  f o r  t h e  r a d i o a c t i v e  waste have n o t  been e s t a b l i s h e d .  Comparat ive es t ima tes  
have been made f o r  a 1000-MWe model LMFBR. Using s i m i l a r  assumptions, based 
on average, r e a l i s t i c  model c o n d i t i o n s  as t o  r a d i a t i o n  f i e l d s  o u t s i d e  o f  packages, 
s h i p p i n g  d i s tance ,  exposure t imes and number o f  peop le  exposed, t h e  r a d i o l o g i c a l  
doses f rom t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  m a t e r i a l s  f o r  t h e  CRBRP were de r i ved .  
These a r e  compared w i t h  t h e  va lues f o r  t h e  model LMFBR i n  Tab le  7. As noted i n  t h e  
t a b l e ,  t h e  cumu la t i ve  r a d i a t i o n  dose t o  t r a n s p o r t  workers  and t h e  genera l  popula- 
t i o n  i s  app rox ima te l y  17 man-rem p e r  y e a r  f o r  t h e  CRBRP and 10 man-rem f o r  t h e  
model LMFBR. The d i f f e rence  i s  a t t r i b u t a b l e  t o  t h e  h i g h e r  number o f  shipments 
per formed d u r i n g  t h e  p r e - e q u i l i b r i u m  o p e r a t i o n a l  mode. T h i s  dose would be u n i -  
f o r m l y  d i s t r i b u t e d  a long  t h e  r o u t e  among app rox ima te l y  750,000 p e ~ p l e . ~  Due t o  
average normal background r a d i a t i o n  (abou t  130 mrem pe r  person p e r  y e a r ) ,  t hese  
same peop le  r e c e i v e  about  97,500 man-rem p e r  yea r .  

Based on t h e  above a n a l y s i s ,  t h e  s t a f f  concludes t h e  doses t o  t r a n s p o r t  workers 
and t h e  genera l  p o p u l a t i o n  assoc ia ted  w i t h  t h e  shipment o f  r a d i o a c t i v e  m a t e r i a l  
t o  and f rom t h e  CRBRP would be n e g l i g i b l e ,  f o r  t h e y  would be i n d i s t i n g u i s h a b l e  
f r om t h e  doses a t t r i b u t a b l e  t o  n a t u r a l  sources. 

TABLE 7 

ESTIMATED TOTAL-BODY DOSES TO TRANSPORT WORKERS AND THE GENERAL PUBLIC FROM SHIPMENT 
OF RADIOACTIVE MATERIALS TO AND FROM A 1000-MWe MODEL LMFBR AND THE CRBRPa 

MAN-REM RECEIVED PER YEAR 

1000 MWe Model LMFBR CRBRP 

T r a n s p o r t  General  T r a n s p o r t  General  
Workers P o p u l a t i o n  Workers Popu la t i on  

A. Incoming Shipments 

New Fue l  Elements 

Core Assembl ies 2.40 0.56 7.1 1.65 
Rad ia l  B l a n k e t  Assemblies 0.038 0.0093 0.084 0.021 

B. Outgo ing Shipments 

I r r a d i a t e d  Fuel  Elements 

Core Assembl ies 5.10 0.73 5.7 0.82 
Rad ia l  B l a n k e t  Assembl ies 0.92 0.13 0.95 0.13 

S o l i d  Radwaste 0.048 0.0117 0.21 - 0.07 

TOTAL 8.45 1.43 14.04 2.69 

a ~ a c k a g e s  must meet DOT 1 i m i t s  on e x t e r n a l  dose r a t e s .  
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APPENDIX E  

SAFEGUARDS REQUIREMENTS FOR SPECIAL NUCLEAR MATERIALS 
AT FIXED SITES AND I N  TRANSIT 

INTRODUCTION 

T e r r o r i s t  a c t i v i t i e s  ove r  t h e  p a s t  few yea rs  have sparked i n t e r e s t  and concern a t  t h e  h i g h e s t  
l e v e l s  o f  Government f o r  t h e  s a f e t y  and s e c u r i t y  of t h e  N a t i o n ' s  c r i t i c a l  resources.  Where 
n u c l e a r  m a t e r i a l s  a r e  concerned, t h e  f ea r  o f  t h e f t  i s  compounded by t h e  p o s s i b i l i t i e s  o f  i n t e r -  
n a l  d i v e r s i o n .  NRC's safeguards measures, designed t o  coun te r  such t h r e a t s ,  a r e  con ta ined  i n  
10  CFR P a r t  70 and 10  CFR P a r t  73, which o u t l i n e  m a t e r i a l  a c c o u n t a b i l i t y  r equ i remen ts  and p h y s i c a l  
p r o t e c t i o n  requ i rements ,  r e s p e c t i v e l y .  The r e g u l a t i o n s  a r e  supplemented by d e t a i l e d  " r e g u l a t o r y  
gu ides"  t h a t  p r o v i d e  1  icensees w i t h  acceptab le  methods by wh ich requ i rements  may be s a t i s i f e d .  
The o b j e c t i v e s ,  s i m p l y  s t a t e d ,  a r e  t o  deny access t o  unau tho r i zed  persons and p reven t  misuse o r  
d i v e r s i o n  by  t hose  who a r e  a u t h o r i z e d  access t o  n u c l e a r  m a t e r i a l s .  The f o l l o w i n g  a r e  h i g h l i g h t s  
o f  c u r r e n t  requ i remen ts  f o r  p r o t e c t i n g  s p e c i a l  n u c l e a r  m a t e r i a l s  a g a i n s t  t h e f t  o r  d i v e r s i o n  and 
f o r  p r o t e c t i n g  f a c i l i t i e s ,  where s p e c i a l  n u c l e a r  m a t e r i a l s  a r e  used o r  s t o r e d ,  a g a i n s t  a c t s  o f  
sabotage which c o u l d  be i n i m i c a l  t o  t h e  n a t i o n a l  s e c u r i t y  o r  t o  t h e  p u b l i c  h e a l t h  and s a f e t y .  

PHYSICAL PROTECTION OF SPECIAL NUCLEAR MATERIAL AT FIXED LOCATIONS 

Each person who i s  l i c e n s e d  o r  a p p l i e s  f o r  a  l i c e n s e  t o  possess o r  use a t  any s i t e  o r  cont iguous 
s i t e  uranium-235 ( c o n t a i n e d  i n  uranium en r i ched  t o  20 pe rcen t  o r  more i n  t h e  U-235 i s o t o p e ) ,  
uranium-233, o r  p lu ton ium a lone  o r  i n  any combinat ion  i n  a  q u a n t i t y  o f  5,000 grams o r  more com- 
puted by t h e  fo rmu la ,  grams = (grams con ta ined  U-235) + 2.5 (grams U-233 + grams p lu ton ium) ,  must 
comply w i t h  e s t a b l i s h e d  p h y s i c a l  p r o t e c t i o n  requ i rements .  A  p h y s i c a l  p r o t e c t i o n  p l a n  must be 
submi t t ed  t o  t h e  NRC f o r  approva l ,  and must demonstrate how t h e  l i c e n s e e  w i l l  s a t i s f y  t h e  f o l l o w -  
i ng r e g u l a t o r y  requ i rements :  

P h y s i c a l  S e c u r i t y  O r g a n i z a t i o n  

The l i c e n s e e  must m a i n t a i n  a  p h y s i c a l  s e c u r i t y  o r g a n i z a t i o n ,  i n c l u d i n g  armed guards,  t o  p r o t e c t  
h i s  f a c i l i t y  a g a i n s t  i n d u s t r i a l  sabotage and t h e  s p e c i a l  n u c l e a r  m a t e r i a l  i n  h i s  possess ion 
a g a i n s t  t h e f t .  A t  l e a s t  one s u p e r v i s o r  o f  t h e  s e c u r i t y  o r g a n i z a t i o n  must be o n s i t e  a t  a l l  t imes .  
The l i c e n s e e  must e s t a b l i s h ,  ma in ta in ,  and f o l l o w  w r i t t e n  s e c u r i t y  procedures  which document t h e  
s t r u c t u r e  o f  t h e  s e c u r i t y  o r g a n i z a t i o n  and which d e t a i l  t h e  d u t i e s  o f  guards,  watchmen, and .o the r  
i n d i v i d u a l s  r e s p o n s i b l e  f o r  s e c u r i t y .  A1 1  guards o r  watchmen must be p r o p e r l y  t r a i n e d ,  equipped, 
q u a l i f i e d ,  and r e q u a l i f i e d  a t  l e a s t  annua l l y .  

P h y s i c a l  B a r r i e r s  

A l l  " v i t a l  equipment," which i s  d e f i n e d  as any equipment, system, dev ice ,  o r  m a t e r i a l  whose 
f a i l u r e ,  d e s t r u c t i o n  o r  r e l e a s e  c o u l d  d i r e c t l y  o r  i n d i r e c t l y  endanger pub1 i c  h e a l t h  and s a f e t y ,  
must be l o c a t e d  w i t h i n  a  separa te  s t r u c t u r e  o r  b a r r i e r  des igna ted  as a  " v i t a l  a rea . "  A l l  v i t a l  
a reas and m a t e r i a l  access areas must be l o c a t e d  w i t h i n  a  l a r g e r  p r o t e c t e d  area which i s  su r -  
rounded by a  p h y s i c a l  b a r r i e r .  An i s o l a t i o n  zone i s  r e q u i r e d  around t h e  o u t e r  p h y s i c a l  b a r r i e r  
and i t  must be k e p t  c l e a r  o f  o b s t r u c t i o n s ,  i l l u m i n a t e d  and mon i to red  t o  d e t e c t  t h e  presence o f  
i n d i v i d u a l s  o r  v e h i c l e s  a t t e m p t i n g  t o  g a i n  e n t r y  t o  t h e  p r o t e c t e d  area, and a l l o w  response by 
armed members o f  t h e  f a c i l i t y  s e c u r i t y  o r g a n i z a t i o n  t o  susp i c i ous  a c t i v i t y  o r  t o  t h e  b reach ing  
o f  any p h y s i c a l  b a r r i e r .  Spec ia l  n u c l e a r  m a t e r i a l  n o t  i n  process must be s t o r e d  i n  a  v a u l t  o r  
i n  a  v a u l t - t y p e  room equipped w i t h  an i n t r u s i o n  alarm. Each v a u l t  o r  v a u l t - t y p e  room i s  t o  be 
c o n t r o l l e d  as a  sepa ra te  m a t e r i a l  access area. Enr iched uran ium sc rap  i n  t h e  f o rm of ch ips ,  
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smal l  p ieces,  c u t t i n g s ,  S O ~ U ~ ~ O ~ S ,  etc. ,  i n  30 -ga l l on  o r  l a r g e r  con ta ine rs  an.d w i t h  a  U-235 
con ten t  of l e s s  than  0.2591% may be s t o r e d  w i t h i n  a  locked, sepa ra te l y - fenced  area l o c a t e d  
w i t h i n  a  p r o t e c t e d  a rea  and no c l o s e r  than 25 fee t  t o  t h e  pe r ime te r  o f  t h a t  p r o t e c t e d  area. 
When unoccupied, t h i s  s t o r a g e  area must be p r o t e c t e d  by a  guard o r  watchman who must p a t r o l  
a t  i n t e r v a l s  n o t  t o  exceed f o u r  hours, o r  by i n t r u s i o n  alarms. 

Access Con t ro l s  

Personnel and v e h i c l e  access i n t o  a  p r o t e c t e d  area, m a t e r i a l  access area, o r  v i t a l  a rea  must be 
c o n t r o l  led .  A p i c t u r e  badge i d e n t i f i c a t i o n  system must be used and v i s i t o r s  must be r e g i s t e r e d  
and escor ted.  I n d i v i d u a l s  and packages e n t e r i n g  t h e  p r o t e c t e d  area a r e  r e q u i r e d  t o  be 
searched. Admit tance t o  a  v i t a l  a rea o r  m a t e r i a l  access area must be c o n t r o l l e d  and access 
l i m i t e d  t o  those persons who r e q u i r e  such access t o  perform t h e i r  d u t i e s .  Methods o f  pbse rv ing  
i n d i v i d u a l s  w i t h i n  a  m a t e r i a l  access area t o  assure t h a t  s p e c i a l  n u c l e a r  m a t e r i a l  i s  n b t  b e i n g  
d i v e r t e d  must be p r o v i d e d  and used on a  c o n t i n u i n g  bas is .  A l l  i n d i v i d u a l s ,  packages, o r  
v e h i c l e s  must be searched f o r  concealed n u c l e a r  m a t e r i a l  b e f o r e  e x i t i n g  f rom a m a t e r i a l  access 
area. Keys, locks,  combinat ions and r e l a t e d  equipment a r e  r e q u i r e d  t o  be c o n t r o l  l e d  t o  
min imize t h e  poss i  b i  1  i t y  o f  compromise. 

I n t r u s i o n  Alarms 

A1 1  emergency e x i t s  i n  t h e  p r o t e c t e d  area, v i t a l  areas and m a t e r i a l  access areas must be alarmed. 
Each unoccupied m a t e r i a l  access area must be l ocked  and alarmed. A l l  a larms must annunc ia te  i n  
a  con t i nuous l y  manned c e n t r a l  a la rm s t a t i o n  l o c a t e d  w i t h i n  t h e  p r o t e c t e d  area and i n  a t  l e a s t  
one o t h e r  con t i nuous l y  manned s t a t i o n .  A1 1  alarms must be s e l  f -check ing and tamper i n d i c a t i n g ,  
and inspected and t e s t e d  f o r  o p e r a b i l i t y  and r e q u i r e d  f u n c t i o n a l  performance a t  s p e c i f i e d  i n t e r v a l s  
n o t  t o  exceed 7 days. 

Communications 

Each guard o r  watchman on d u t y  must be capable of  m a i n t a i n i n g  cont inuous communications w i t h  an 
i n d i v i d u a l  i n  a  c o n t i n u o u s l y  manned c e n t r a l  a la rm s t a t i o n  w i t h i n  t h e  p r o t e c t e d  area who must 
be capable of c a l l  i n g  f o r  a s s i s t a n c e  from o t h e r  guards and  f rom l o c a l  law enforcement a u t h o r i t i e s .  
To p rov ide  the  c a p a b i l i t y  o f  cont inuous communication w i t h  l o c a l  law enforcement a u t h o r i t i e s ,  
two-way r a d i o  vo ice communications must be ava i  l a b l e  i n  a d d i t i o n  t o  conven t i ona l  te lephone 
se rv i ce .  A l l  communications equipment must remain operab le  f rom independent power sources i n  
t h e  event of l oss  of  p r i m a r y  power, and must be t e s t e d  f o r  o p e r a b i l i t y  and performance a t  l e a s t  
once a t  t h e  beg inn ing o f  each s e c u r i t y  personnel work s h i f t .  

Response Capabi 1  i ty 

Licensees must e s t a b l i s h  l i a i s o n  w i t h  l o c a l  law enforcement a u t h o r i t i e s ,  and be prepared t o  
take  immediate a c t i o n  t o  n e u t r a l i z e  t h r e a t s  t o  t h e  f a c i l i t y  by ap.propr ia te  d i r e c t  a c t i o n ,  c a l l i n g  
f o r  assistance f rom. loca1 law enforcement a u t h o r i t i e s ,  o r  both .  

Records 

S e c u r i t y  records must be ma in ta ined  of a l l  i n d i v i d u a l s  a u t h o r i z e d  access t o  v i t a l  and m a t e r i a l  
access areas, i n c l u d i n g  v i s i t o r s ,  vendors, and o t h e r s  n o t  employed by t h e  l i censee .  Rout ine 
s e c u r i t y  tours,  and a1 1  of  t h e  t e s t s ,  i nspec t i ons ,  and maintenance on s e c u r i t y  r e l a t e d  equipment 
and s t ruc tu res  must be documented. A reco rd  must be ma in ta ined  on each alarm, f a l s e  alarm, a larm 
check, i n t r u s i o n  i n d i c a t i o n ,  o r  o t h e r  s e c u r i t y  i n c i d e n t ,  i n c l u d i n g  the  d e t a i  1s o f  t h e  response 
by f a c i  1  i t y  guards. 

Reports t o  NRC 

Suspected thefts,  un lawfu l  d i ve rs ions ,  and/or i n d u s t r i a l  sabotage must be r e p o r t e d  immedia te ly  
t o  NRC, fol lowed by  a  w r i t t e n  d e t a i l e d  r e p o r t  w i t h i n  15 days. 



PHYSICAL PROTECTION OF SPECIAL NUCLEAR MATERIAL IN  TRANSIT 

Each 1  icensee who t r a n s p o r t s  o r  d e l i v e r s  t o  a  c a r r i e r  f o r  t r a n s p o r t  uranium-235 (conta ined i n  
uranium en r i ched  t o  20 pe rcen t  o r  more i n  t h e  U-235 i s o t o p e ) ,  uranium-233, o r  p lu ton ium a lone  o r  
i n  any combinat ion i n  a  q u a n t i t y  of  5,000 grams o r  more computed by t h e  formula  grams = 
(grams con ta ined  U-235) + 2.5 (grams U-233 + grams p lu ton ium)  must submi t  a  p l a n  t o  NRC f o r  
rev iew and approva l ,  o u t l i n i n g  t h e  methods t o  be used f o r  t h e  p r o t e c t i o n  o f  s p e c i a l  n u c l e a r  
m a t e r i a l  i n  t r a n s i t .  F o l l o w i n g  approval ,  t he  l i c e n s e e  i s  n o t  p e r m i t t e d  t o  make any change t h a t  
would decrease t h e  e f fec t i veness  of t h e  p l a n  w i t h o u t  t h e  p r i o r  approva l  o f  t h e  NRC. The p l a n  
must deinonstrate t h e  means t o  be used i n  meet ing t h e  f o l l o w i n g  requ i rements :  

General Requi rements 

~f a common o r  c o n t r a c t  c a r r i e r  i s  used, t he  s p e c i a l  n u c l e a r  m a t e r i a l  must be t r a n s p o r t e d  under 
t h e  e s t a b l i s h e d  procedures o f  t h e  c a r r i e r  which p r o v i d e  a  system f o r  t h e  p h y s i c a l  p r o t e c t i o n  of 
va luab le  m a t e r i a l  i n  t r a n s i t  and requ i re ,  a  hand-to-hand r e c e i p t  a t  o r i g i n  and d e s t i n a t i o n  and 
a t  a l l  p o i n t s  en r o u t e  where t h e r e  i s  a  t r a n s f e r  of custody. T r a n s i t  t imes o f  a l l  shipments 
must be min imized and r o u t e s  se lec ted  t o  avo id  areas of n a t u r a l  d i s a s t e r  o r  c i v i l  d i so rde rs .  
Spec ia l  n u c l e a r  m a t e r i a l  must be shipped i n  con ta ine rs  which a r e  s e a l e d  by t a m p e r - i n d i c a t i  ng 
t ype  sea ls .  The o u t e r  c o n t a i n e r  o r  v e h i c l e  i s  r e q u i r e d  t o  be l ocked  and sealed. No c o n t a i n e r  
weigh ing 500 pounds o r  l e s s  may be shipped on open veh ic les ,  such as open t r u c k  o r  r a i l w a y  
f l a t c a r s .  

Road Shipments 

A l l  shipments by road  must be made w i t h o u t  any scheduled i n t e r m e d i a t e  s tops t o  t r a n s f e r  s p e c i a l  
nuc lea r  m a t e r i a l  o r  o t h e r  cargo between t h e  p o i n t  of o r i g i n  and d e s t i n a t i o n .  A l l  motor v e h i c l e s  
a r e  r e q u i r e d  t o  be equipped w i t h  a  rad io- te lephone.  C a l l s  must be made a t  predetermined i n t e r v a l s ,  
no rma l l y  n o t  t o  exceed 2 hours, and i f  c a l l s  a r e  n o t  r e c e i v e d  when planned, t h e  l i c e n s e e  o r  
h i s  agent  must immedia te ly  n o t i f y  an a p p r o p r i a t e  law enforcement a u t h o r i t y  and t h e  NRC. Ship- 
ments by road  must be accompanied by a t  l e a s t  two people  i n  t h e  t r a n s p o r t  v e h i c l e .  When a 
s p e c i a l  l y  designed t r a n s p o r t  v e h i c l e  w i t h  immobi 1  i z a t i o n  and p e n e t r a t i o n  r e s i s t a n t  f e a t u r e s  i s  
used, armed guards a r e  n o t  requ i red .  I n  t h e  absence o f  i m m o b i l i z a t i o n  fea tu res ,  armed guards 
must accompany t h e  shipment. I n  those ins tances when t h e  t r a n s p o r t  v e h i c l e  has n e i t h e r  
i m m o b i l i z a t i o n  n o r  p e n e t r a t i o n  r e s i s t a n t  f ea tu res ,  a t  l e a s t  two armed guards must accompany t h e  
shipment i n  a  separate  e s c o r t  v e h i c l e  equipped w i t h  a  rad io - te lephone .  

A i r  Shipments 

Shipments o f  s p e c i a l  n u c l e a r  m a t e r i a l  i n  q u a n t i t i e s  exceeding 20 grams o r  20 c u r i e s ,  whichever 
i s  l ess ,  o f  p lu ton ium o r  uranium-233 and i n  excess of  350 grams o f  uranium-235 (en r i ched  t o  
20% o r  more i n  t h e  U-235 i s o t o p e )  a r e  p r o h i b i t e d  on passenger a i r c r a f t .  Shipments on cargo 
a i r c r a f t  a r e  r e q u i r e d  t o  be ar ranged so as t o  min imize t h e  number o f  scheduled t r a n s f e r s .  
Such t r a n s f e r ,  when necessary, must be moni tored by armed guards. 

Rai 1  Shipments 

R a i l  shipments must be esco r ted  by two armed guards i n  t h e  shipment c a r  o r  i n  an e s c o r t  ca r .  
Cont inuous on-board rad io - te lephone  communications capabi 1  i t y  must be p rov ided  w i t h  conven t i ona l  
te lephone backup. P e r i o d i c  c a l l s  t o  t h e  l i c e n s e e  o r  h i s  agent a re  r e q u i r e d  a t  t h e  same t ime  
i n t e r v a l s  as f o r  road shipments. 

Sea Shipments - 
Shipments by sea must be made on vesse ls  making the  minimum p o r t s  o f  c a l l .  Transfer  a t  domest ic 
p o r t s  f rom o t h e r  modes o f  t r a n s p o r t a t i o n  must be moni tored by a  guard. Shipments must be p laced 



in a secure compartment which is locked and sealed. Export shipments must be escorted by an 
authorized individual, who may be a crew member from the last port in the U. S., until it is 
unloaded in a foreign port. Ship-to-shore communications must be made every twenty-four hours 
to relay position information and the status of the shipment as determined by daily inspections. 

Reports on Nuclear Shipments 

A licensee who makes a shipment must notify the consignee of the shipment schedule and details, 
including the estimated time of arrival of the shipment. A licensee who receives a shipment 
must immediately notify the shipper. Shipments which fail to arrive at the destination on time 
must be traced. 

Reports to NRC 

Unaccounted for shipments must be reported immediately to NRC, followed by a detailed written 
report within 15 days. 

SPECIAL NUCLEAR MATERIAL ACCOUNTABILITY 

Each person who is licensed or applies for a license to possess at any one time and location 
more than one effective kilogram* of special nuclear material in unsealed form is required to 
comply with detailed material accountability requirements as stipulated in his fundamental 
nuclear material control plan, which he must submit to NRC for approval. The plan must 
demonstrate compliance with the following: 

Facility Organization 

Responsibility for the material accountability functions must be assigned to a single individual 
at an organizational level sufficient to provide independence of action. The SNM custodial, 
measurement, accounting, and audit functions must be separated in a manner which assures that 
the activities of one organizational unit or individual serves as control, over and checks the 
activities of another organizational unit or individual. 

A manual of approved current material accountability procedures must be maintained and reflected 
in the facility process specifications, manufacturing instructions and standard operating 
procedures. A formal program for the training and periodic requal ifi cation of personnel assigned 
to SNM accountability functions must be developed and documented. 

Facility Operation 

Material Balance Areas (MBAs) or Item Control Areas (ICAs) must be established for physical 
and administrative control of nuclear material. The custody of all nuclear material within any 
MBA or ICA must be the responsibility of a single individual. Each MBA must be an identifiable 
physical area such that material assigned to a given area is kept separate from material 
assigned to any other area, and such that the quantity of nuclear material moved into or out 
of an MBA is represented by a measured value. 

Item Control Areas (ICAs) may be established according to the same criteria as that used for 
Material Balance Areas (MBAs) except material is inventoried, and moved into or out of ICAs 
by item identity and count. The validity of previously measured quantities of SNN must be 
assured by the application of tamper-indicating seals or devices applied to each item or 
contai ner. 

The number of ICAs and MBAs established at a plant must be sufficient to localize nuclear 
material inventory discrepancies. 

*"Effective kilograms of special nuclear material " means: (1) for plutonium and U-233, their 
weight in kilograms; (2) for uranium with an enrichment in the isotope U-235 of 0.01 (1%) and 
above, its element weight in kilograms multiplied by the square of its enrichment expressed 
as a decimal weight fraction; and (3) for uranium with an enrichment in the isotope U-235 
below 0.01 (%),  its element weight in kilograms mu1 tip1 ied by 0.0001. 



Measurement and S t a t i s t i c a l  C o n t r o l s  

The 1  icensee i s  r e q u i r e d  t o  determine by  measurement t h e  n u c l e a r  m a t e r i a l  con ten t  o f  a l l  r e c e i p t s ,  
d i sca rds ,  and m a t e r i a l  on i n v e n t o r y .  The i d e n t i t y  o f  t h e  v a r i o u s  measurements t h a t  

a r e  used i n  n u c l e a r  m a t e r i a l  c o n t r o l ,  i n c l u d i n g  a  d e s c r i p t i o n  o f  measurement methods and p r o -  
cedures w i t h  s ta tements  o f  measurement u n c e r t a i n t i e s  must be p rov ided .  E r r o r  models i n c l u d i n g  
t h e  b a s i c  s t a t i s t i c a l  methodology and techn iques  a r e  r e q u i r e d  t o  demonst ra te  t h e  l i c e n s e e ' s  
c a p a b i l i t y  o f  mee t i ng  adequate measurement c r i t e r i a .  

A system o f  c o n t r o l  must be e s t a b l i s h e d  and ma in ta ined  t h a t  w i l l  assu re  t h a t  measurement un- 
c e r t a i n t i e s  d u r i n g  any m a t e r i a l  ba lance p e r i o d  does n o t  exceed ( i )  200 grams o f  p lu ton ium o r  
uranium-233, 300 grams of  h i g h l y  en r i ched  uran ium o r  t h e  uranium-235 con ta ined  i n  g r e a t e r  t h a n  
20% en r i ched  uranium, ( i i )  those l i m i t s  s p e c i f i e d  i n  t h e  f o l l o w i n g  t a b l e ,  o r  ( i i i )  o t h e r  l i m i t s  
approved by t h e  NRC as d iscussed below. 

M a t e r i a l  Type 

P lu ton ium element o r  uranium-233 
i n  a  chemica l  r ep rocess ing  p l a n t  

Uranium element and f i s s i l e  i s o t o p e  
i n  a  r e p r o c e s s i n g  p l a n t  

P lu ton ium element,  uranium-233, o r  
h i g h  en r i ched  uran ium element and 
f i s s i l e  i s o t o p e  - a l l  o t h e r  

Low e n r i c h e d  uran ium e lement  and 
f i s s i l e  i s o t o p e  - a l l  o t h e r  

Measurement U n c e r t a i n t y  on 
Any To ta l  P l a n t  Inprocess M a t e r i a l  
Balance (expressed as a  percentage 
o f  a d d i t i o n s  t o  o r  removals f r om 
m a t e r i a l  i n  process, wh ichever  i s  
g r e a t e r )  

The NRC w i l l  approve h i g h e r  l i m i t s  t han  s p e c i f i e d  i f  an a p p l i c a n t  demonstrates t h a t  he has made 
reasonab le  e f f o r t s  and canno t  meet t h e  p r e s c r i b e d  l i m i t s  and he has o r  w i l l  i n i t i a t e  a  program 
t o  enab le  him i n  t i m e  t o  meet t hese  l i m i t s .  

P l a n t  o p e r a t o r s  a r e  r e q u i r e d  t o  e s t a b l i s h  and m a i n t a i n  a  measurement c o n t r o l  program c o v e r i n g  
a l l  o f  t h e  components o f  measurements used f o r  m a t e r i a l  a c c o u n t a b i l i t y  purposes. T h i s  program 
must i n c l u d e  o r g a n i z a t i o n a l  c o n t r o l s  f o r , t h e  management o f  measurement q u a l i t y ,  t r a i n i n g  and 
performance qua l  i f i c a t i o n  requ i rements ,  a  s tandards  and c a l i b r a t i o n  system, a  qua l  i t y  t e s t i n g  
system f o r  t h e  d e t e r m i n a t i o n  and t h e  c o n t r o l  o f  sys tema t i c  and random e r r o r s ,  a  reco rds  
e v a l u a t i o n  system f o r  t h e  c o l l e c t i o n  and s t a t i s t i c a l  a n a l y s i s  o f  da ta ,  and a  system o f  manage- 
ment a u d i t s  and rev iews .  

I n v e n t o r i e s  

NRC r e q u i r e s  p h y s i c a l  i n v e n t o r i e s  o f  p lu ton ium,  uranium-233, and uranium en r i ched  20% o r  more i n  
t h e  i s o t o p e  uranium-235 t o  be conducted eve ry  two months except  f o r  m a t e r i a l  t h a t  i s  i n  t h e  
i n a c c e s s i b l e  p o r t i o n  o f  an i r r a d i a t e d - f u e l  r ep rocess ing  p l a n t .  Uranium en r i ched  l e s s  t han  20% 
i n  t h e  i s o t o p e  uranium-235, p lu ton ium-238 and a1 1  s p e c i a l  n u c l e a r  m a t e r i a l  i n  t h e  i n a c c e s s i b l e  
p o r t i o n  o f  i r r a d i a t e d - f u e l  r ep rocess ing  p l a n t s  must be i n v e n t o r i e d  eve ry  6 months. (L icensees 
a u t h o r i z e d  t o  possess l e s s  t han  one e f f e c t i v e  k i l og ram,  b u t  more than  350 grams o f  s p e c i a l  
n u c l e a r  m a t e r i a l ,  a r e  r e q u i r e d  t o  conduct  annual p h y s i c a l  i n v e n t o r i e s . )  



The p r i n c i p a l  measure o f  s p e c i a l  n u c l e a r  m a t e r i a l  c o n t r o l  i s  t h e  magnitude o f  i n v e n t o r y  d i s -  
c repanc ies .  T h i s  measure i s  a  c a l c u l a t e d  va lue  which rep resen ts  t h e  d i f f e r e n d e  between t h e  
amount o f  m a t e r i a l  t h a t  i s  supposed t o  be p r e s e n t  acco rd ing  t o  t h e  accoun t i ng " reco rds  ( t a k i n g  
i n t o  account  measured r e c e i p t s ,  t r ans fe rs ,  and d i s c a r d s )  and t h e  amount o f  m a t e r i a l  a c t u a l l y  
found t o  be p r e s e n t  d u r i n g  a  p h y s i c a l  i n v e n t o r y .  The p r o b a b i l i t y  t h a t  no i n v e n t o r y  d i sc repancy  
w i l l  e x i s t  i s  v e r y  sma l l  s i n c e  t h e  measurements r e q u i r e d  t o  e s t a b l i s h  t h e  amount o f  m a t e r i a l  
p resen t  a r e  s u b j e c t  t o  e r r o r .  A  knowledge o f  t h e  magnitude o f  these measurement e r r o r s  i s  
necessary f o r  t h e  p rope r  i n t e r p r e t a t i o n  o f  an i n v e n t o r y  d iscrepancy.  

The Commission i s  p ropos ing  new guide1 i n e s  t o  assure  t h a t  c o r r e c t i v e  a c t i o n  w i l l  be  taken 
when t h e  amount o f  i n v e n t o r y  d i sc repancy  reaches NRC's a l l o w a b l e  l i m i t s .  Under t h e  r e g u l a t i o n  
p u b l i s h e d  f o r  p u b l i c  comment on J u l y  17, 1975, e x p l i c i t  l i m i t s  a r e  s p e c i f i e d  f o r  i n v e n t o r y  
d i sc repanc ies .  More s i g n i f i c a n t l y ,  t h e  new r e g u l a t i o n  would r e q u i r e  s p e c i f i c  a c t i o n s  t o  be 
taken such as immediate r e i n v e n t o r y ,  i n v e s t i g a t i o n  o f  excess i ve  i n v e n t o r y  d i sc repanc ies  o r  
a d o p t i o n  o f  new procedures t o  p r e v e n t  recu r rence .  I n  t h e  case o f  a  r e i n v e n t o r y ,  i t  may 
be necessary  i n  some cases t o  s h u t  down t h e  p l a n t .  

S torage and I n t e r n a l  C o n t r o l  

A  documented system o f  c o n t r o l  o v e r  t h e  n u c l e a r  m a t e r i a l  w i t h i n  a  f a c i l i t y  must be main ta ined.  
A l l  t r a n s f e r s  of  m a t e r i a l  between MBAs and ICAs must be documented and v a l i d a t e d .  A c e n t r a l i z e d  
accoun t i ng  system u s i n g  doub le  e n t r y  bookkeeping w i t h  s u b s i d i a r y  accounts f o r  each m a t e r i a l  
ba lance a r e a  and i t e m  c o n t r o l  a rea must be e s t a b l i s h e d  and main ta ined.  Procedures f o r  r e c o n c i l i -  
a t i o n  o f  c o n t r o l  and s u b s i d i a r y  accounts w i t h  each o t h e r  and t o  t h e  r e s u l t s  o f  a  p h y s i c a l  i n v e n t o r y  
a t  t h e  end o f  each accoun t i ng  p e r i o d  must be e s t a b l i s h e d  and fo l l owed .  Storage and i n t e r n a l  
h a n d l i n g  c o n t r o l s  must be e s t a b l i s h e d ,  main ta ined,  and f o l l o w e d  t o  p r o v i d e  i n f o r m a t i o n  on a  t i m e l y  
b a s i s  r e l a t e d  t o  t h e  i d e n t i t y ,  q u a n t i t y ,  and l o c a t i o n  o f  a l l  SNM w i t h i n  a  p l a n t  i n  d i s c r e t e  i t e m s  
o r  c o n t a i n e r s .  A  un ique i t e m  i d e n t i f i c a t i o n  system must be e s t a b l i s h e d  t o  ensure  t h a t  no 
two i t ems  can have t h e  same number. A l l  c o n t a i n e r s  and i t ems  o f  m a t e r i a l  i n  t h e  f o rm of 
unopened r e c e i p t s ,  f i n i s h e d  p roduc ts  o r  waste, and sc rap  a w a i t i n g  o f f s i  t e  t r a n s f e r  shou ld  be 
s t o r e d  on t h e  b a s i s  o f  measurements. Records must be m a i n t a i n e d  which show t h e  i d e n t i t y ,  
source and d i s p o s i t i o n  o f  a l l  i tems.  

A program must be developed and implemented f o r  t h e  c o n t r o l ,  p rocess ing,  and d i s p o s i t i o n  o f  
scrap. The u n c e r t a i n t y  o f  such measurements, if l a r g e ,  c o u l d  be used t o  mask a  t h e f t .  No i t e m  
o f  sc rap  genera ted i n  a  f a c i l i t y  t h a t  i s  measured w i t h  an u n c e r t a i n t y  of  g r e a t e r  t han  + 10 
p e r c e n t  i s  p e r m i t t e d  t o  remain  on i n v e n t o r y  l o n g e r  t h a n  s i x  months when such sc rap  con ta ins  
p lu ton ium,  U-233, o r  uran ium e n r i c h e d  20 p e r c e n t  o r  more i n  t h e - i s o t o p e  U-235, o r  t w e l v e  months 
when such sc rap  con ta ins  uranium e n r i c h e d  t o  l e s s  t h a n  20 p e r c e n t  i n  t h e  i s o t o p e  U-235 o r  
p lu ton ium c o n t a i n i n g  80 p e r c e n t  o r  more b y  we igh t  o f  t h e  i s o t o p e  Pu-238. 

As a  r u l e ,  shipments and r e c e i p t s  a r e  r e q u i r e d  t o  be i ndependen t l y  measured by  b o t h  t h e  
s h i p p e r  and r e c e i v e r .  

S h i p p e r / r e c e i v e r  d i f f e r e n c e s  must be rev iewed and e v a l u a t e d  on an i n d i v i d u a l  c o n t a i n e r  o r  l o t  
bas i s ,  on  a  shipment bas is ,  and on a  cumu la t i ve  b a s i s  f o r  shipments o f  l i k e - t y p e  m a t e r i a l .  
A p p r o p r i a t e  i n v e s t i g a t i v e  a c t i o n  must be taken  on a l l  s h i p p e r - r e c e i v e r  d i f f e r e n c e s  g r e a t e r  t h a n  
50 grams wh ich  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  95% con f i dence  l e v e l  t o  dec ide  whether 
c o r r e c t i v e  a c t i o n  i s  necessary,  o r  more impor tan t ,  whether d i v e r s i o n  o r  t h e f t  has occur red.  
The d e t e c t i o n  o f  m i s s i n g  m a t e r i a l  and, i n  t u r n ,  t h e  d i s c o v e r y  o f  d i v e r s i o n  o r  t h e f t  shou ld  be 
t i m e l y .  Rece ip t s  shou ld  be p iece-counted and i t e m - i d e n t i f i e d  f o r  comparison w i t h  t h e  shipment 
b i l l  o f  l a d i n g  as soon as p o s s i b l e .  The i n t e g r i t y  of  t h e  t amper -sa f i ng  dev ices  shou ld  be 
v e r i f i e d ,  and r e c e i p t s  shou ld  be checked by  we igh ing  and, t o  t h e  e x t e n t  p r a c t i c a l ,  by  non- 
d e s t r u c t i v e  ana lyses (NDA) f o r  comparison w i t h  t h e  s h i p p e r ' s  va lues.  The more accu ra te  and 
p r e c i s e  r e c e i p t  measurement must be made as soon as p o s s i b l e .  Records o f  s h i p p e r - r e c e i v e r  
d i f f e r e n c e  eva lua t i ons ,  i n v e s t i g a t i o n s ,  and c o r r e c t i v e  a c t i o n s  must be m a i n t a i n e d  on f i l e  a t  
t h e  f a c i l i t y  f o r  a  p e r i o d  o f  f i v e  years .  

I~lanagement o f  M a t e r i a l  A c c o u n t a b i l i t y  System 

A u d i t s  a r e  r e q u i r e d  o f  t h e  m a t e r i a l  a c c o u n t a b i l i t y  programs a n n u a l l y  by l i c e n s e e  management n o t  
connected w i t h  t h e  safeguards program. The r e s u l t s  of  t hese  rev iews must be documented, 
r e p o r t e d  t o  a p p r o p r i a t e  p l a n t  management, and be k e p t  a v a i l a b l e  a t  t h e  f a c i l i t y  f o r  i n s p e c t i o n  
f o r  a  p e r i o d  o f  f i v e  years .  I n v e s t i g a t i o n  of l osses  o f  d i s c r e t e  i t ems  o r  c o n t a i n e r s  must be 
conducted and t h e  r e s u l t s  of  t h e  i n v e s t i g a t i o n  r e p o r t e d  t o  l i c e n s e e  management and t o  t h e  NRC. 

A;,,,, 
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,Regu\a,. D~dliet File 
UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADhllNlSTRATlDN 
WASHINGTON, D.C. 20545 

APR 9 l!376 

Dr.  Bernard  C. Rusche 
D i r e c t o r  
O f f i c e  of  Nuc lea r  Reac to r  R e g u l a t i o n  
N u c l e a r  Regu la to ry  Commission 
Washington, D. C: 20555 

Dear Mr. Rusche: 

We have rev iewed t h e  Nuc lea r  Regu la to ry  Commission's (NRC) r e c e n t l y  
i s s u e d  D r a f t  Env i  ronnlental  S ta tement  (DES) r e l a t e d  t o  c o n s t r u c t i o n  
o f  t h e  C l i n c h  R i v e r  Breeder  Reac to r  P l a n t  (CRBRP). Conta ined i n  
t h e  DES i s  an e v a l u a t i o n  o f  t h e  c o s t  and b e n e f i t s  o f  t h e  CRBRP 
d u r i n g  c o n s t r u c t i o n  and o p e r a t i o n .  One c o n c l u s i o n  reached was 
t h a t  t h e  Energy Research and Development A d m i n i s t r a t i o n  (ERDA) 
shou ld  assess and determine t h e  need f o r  payments i n  l i e u  o f  t axes  
t o  m i t i g a t e  any adverse impacts  i n  t h e  l o c a l  a rea  a f f e c t e d  by  
c o n s t r u c t i o n  and o p e r a t i o n  o f  t h e  CRBRP. 

Sec. 168 o f  t h e  Atomic Enerqy A c t  o f  1954, as amended, and Sec. 91 
o f  t h e  Atomic  Energy Conimunity A c t . o f  1955, as amended, p r o v i d e  
a  s p e c i f i c  s t a t u t o r y  nlechanism f o r  t h e  e v a l u a t i o n  and d e t e r m i n a t i o n  
o f  t h e  need f o r  f i n a n c i a l  a s s i s t a n c e  t o  l o c a l  e n t i t i e s  wh ich  niay 
be a f f e c t e d  by  ERDA a c t i v i t i e s .  The l o c a l i t y  i n  wh i ch  CRBRP a c t i v i t i e s  
w i l l  be c a r r i e d  on a re  w i t h i n  t he  scope o f  t h i s  s t a t u t o r y  a u t h o r i t y .  

I t  i s  o u r  purpose t o  c a l l  t o  y o u r  a t t e n t i o n  these s e c t i o n s  o f  t h e  
A c t s  wh ich  were enacted by  t h e  Congress f o r  t h e  express  purpose 
o f  d e a l i n g  w i t h  such m a t t e r s  and t o  assure  you  t h a t  ERDA w i l l  a c t  
i n  accordance w i t h  t h i s  s t a t u t o r y  a u t h o r i t y .  

S i n c e r e l y ,  

R i c h a r d  W .  Robe r t s  
A s s i s t a n t ,  A d m i n i s t r a t o r  

f o r  N u c l e a r  Energy 
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UNITED STATES 
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

CLINCH RIVER BREEDER REACTOR PLANT PROJECT OFFICE 
P. 0. BOX U 

c k e t  NO. 50-537 OAK RIDGE, TENNESSEE 37830 F i l e :  05.10 

September 10, 1976 

Mr. Roger S. Boyd, D i r e c t o r  
D i v i s i o n  o f  Pro ject  Management 
O f f i c e  o f  Nuclear Reactor Regulat ion 
U. S. Nuclear Regulatory Comiss ion  
Washington, D. C. 20555 

Dear Mr .  Boyd: 

CRBRP SOCIO-ECONOMICS 

Reference: L e t t e r  P. S. Van Nor t  t o  R. S. Boyd, "Cl inch River  Breeder 
Reactor P lan t  Pro jec t  Comments on the D r a f t  Environmental 
Statement f o r  the CRBRP," dated March 29, 1976. 

A t  the  August 18, 1976, meeting w i t h  NRC regard ing the CRBRP socio- 
economic analysis, M r .  P. Leech of NRC po inted o u t  the need f o r  the 
Pro jec t  t o  def ine a socio-economic moni tor ing program. Since issuance 
by NRC o f  the DES fo r  the CRBRP, several impor tant  developments have 
occurred i n  t h i s  area which d i r e c t l y  r e l a t e  t o  the need and manner f o r  
such a m n i  t o r i n g  program for the CRBRP Pro ject .  

F i r s t ,  as explained i n  Amendment V I  t o  the  ER and i n  the  P r o j e c t ' s  
c o m n t s  on the DES (Reference), the Atomic Energy Community Act  o f  
1955 has been amended by Congress t o  inc lude  Roane and Anderson Counties 
as communities w i t h  which ERDA has the  r e s p o n s i b i l i t y  and a u t h o r i t y  t o  
m i t i g a t e  socio-economic impacts a t t r i b u t a b l e  t o  ERDA f a c i l i t i e s ,  i n c l  ud- 
i n g  the CRBRP. Previously, on ly  the C i t y  o f  Oak Ridge was covered by 
the Act. ERDA-Oak Ridge Operations i s  t h e  o f f i c e  which i s  empowered 
t o  d i r e c t l y  coordinate and work w i t h  each o f  these comiuni t ies.  The 
P r o j e c t ' s  response t o  ER Quest ion F4 f u l l y  describes t h e  manner i n  which 
t h i s  coord inat ion has success fu l l y  worked i n  the past. As descr ibed i n  
Enclosure 3 t o  the  Pro jec t  Comments t o  the  DES (Reference), ERDA intends 
t o  extend and t o  execute i t s  r e s p o n s i b i l i t y  f o r  comnuni t y  impact m i t i -  
gat ion t o  Roane and Anderson Counties. I n  fac t ,  discussions have a l -  
ready been i n i t i a t e d  between ERDA and responsible county o f f i c i a l s .  
Thus, the Pro ject  be1 i eves t h a t  adequate mechani sms have been estab- 
l i s h e d  t o  assure proper moni tor ing and impact m i t i g a t i o n  i n  the  Roane 
and Anderson Counties as we l l  as the C i t y  o f  Oak Ridge. 

Secondly, the Pro ject  wishes t o  advise the NRC t h a t  extens ive discussions 
have recen t l y  been held w i t h  the S ta te  o f  Tennessee Energy O f f i c e  w i t h  
respect t o  m i t i g a t i o n  o f  ~ o t e n t i a l  impacts i n  o ther  communities i n  the  
v i c i n i t y  o f  the s i t e  as we l l  as t o  the  S ta te  o f  Tennessee. The Tennessee 
Energy O f f i c e  has a c t i v e l y  pursued t h i s  i ssue  acd has developed proposed 
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l e g i s l a t i o n  f o r  c o n s i d e r a t i o n  by Congress. The l e g i s l a t i o n  would 
a u t h o r i z e  ERDA t o  e n t e r  i n t o  an agreement w i t h  t h e  S t a t e  o f  Tennessee 
t o  p r o v i d e  f i n a n c i a l  ass i s tance  t o  t h e  S ta te ,  and t o  t h e  coun t i es ,  
m u n i c i p a l i t i e s ,  school  d i s t r i c t s ,  and o t h e r  l o c a l  governmental e n t i t i e s  
w i t h i n  t h e  Sta te .  The proposed l e g i s l a t i o n  would a u t h o r i z e  such 
f i n a n c i a l  ass is tance,  i n c l u d i n g  temporary u s e  o f  Government-owned 
p rope r t y ,  f o r  m i t i g a t i o n  o f  i nc reased  needs f o r  Governmental s e r v i c e s  
and f a c i l i t i e s  a t t r i b u t a b l e  d i r e c t l y  t o  personne l  employed i n  connec- 
t i o n  w i t h  c o n s t r u c t i o n  o f  t h e  CRBRP. 

D iscuss ions a r e  b e i n g  h e l d  w i t h  t h e  S t a t e  Energy O f f i c e  t o  deve lop 
s u i t a b l e  arrangements which would s p e c i f y  t h e  e s s e n t i a l  socio-economic 
f a c t o r s  which need t o  be moni tored d u r i n g  t h e  c o n s t r u c t i o n  phase o f  
CRBRP and would p r o v i d e  f o r  such mon i to r i ng .  The P r o j e c t  w i l l  keep 
NRC adv i sed  o f  t h e  progress  and r e s u l t s  i n  t h i s  area. 

F i n a l l y ,  i t  shou ld  be no ted  t h a t  t h e  P r o j e c t  assessments t o  d a t e  have 
shown t h a t  no severe socio-economic impacts  a r e  expected t o  occu r  
d u r i n g  t h e  c o n s t r u c t i o n  and o p e r a t i o n  o f  CRBRP. However, as i n d i c a t e d  
above, mechanism and l e g i s l a t i o n  a r e  i n  p lace  f o r  ERDA t o  work d i r e c t l y  
w i t h  t h e  t h r e e  l o c a l  communities (Roane County, Anderson County, C i t y  
o f  Oak Ridge) where most o f  t h e  temporary socio-economic jmpacts  due 
t o  c o n s t r u c t i o n  w i l l  occur.  F3r o t h e r  communities and t h e  S t a t e  o f  
Tennessee, t h e  P r o j e c t  i s  d i r e c t l y  wo rk ing  w i t h  t h e  Tennessee Energy 
O f f i c e  i n  o r d e r  t o  r e s o l v e  t h e i r  concerns. There fore ,  i t  i s  t h e  
P m j e c t  p o s i t i o n  t h a t  t h e  above p rov ides  o r  would p r o v i d e  f o r  adequate 
m o n i t o r i n g  o f  t h e  socio-economic e f f e c t s  o f  t h e  CRBRP and t h a t  no 
a d d i t i o n a l  m o n i t o r i n g  requ i rements  a r e  needed. 

S ince re l y ,  

cc:  E. S p i t z e r  
G.  Wi l l i ams ,  J r .  
K. Wink leb lack  
Se rv i ce  L i s t  
Standard D i s t r i b u t i o n  

P r o j e c t  
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Permit No. m0028801 
Appl icat ion No. moo28801 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

.In compliance wi th  t h e  p rov i s ions  of t h e  Federal  Water P o l l u t i o n  Control 
Act,  a s  amended, (33 U.S.C. 1251 et.  seq;  t h e  "Act"), 

U.S. Energy Research and Development Adminis t ra t ion 
Clinch River Breeder Reactor P l a n t  P r o j e c t  Of f i ce  
P.O. Box U 
Oak Ridge, Tennessee 37830 

i s  au thor i zed  t o  d i scha rge  from a f a c i l i t y  loca ted  a t  

Clinch River  Breeder Reactor P lan t  
near  Oak Ridge, Tennessee 

t o  r ece iv ing  wa te r s  named Clinch River  
from d i scha rge  points .enumerated h e r e i n ,  a s  s e r i a l  numbers 001, 002, 003, 004, 
005, 006, 007, 008, 009, and 010. 

dur ing  t h e  e f f e c t i v e  per iod o f  t h i s  permit 

i n  acccrdance wi th  e f f l u e n t  l i m i t a t i o n s ,  monitoring requirements and o t h e r  
cond i t ions  s e t  f o r t h  i n  P a r t s  I, 11, and 111 hereof .  

This permit s h a l l  become e f f e c t i v e  on 

This permit and t h e  a u t h o r i z a t i o n  t o  d i scha rge  s h a l l  exp i re  a t  midnight,  
Pe rmi t t ee  s h a l l  no t  d i scha rge  a f t e r  t h e  above d a t e  

of e x p i r a t i o n  wi thout  p r i o r  au thor i za t ion .  I n  o rde r  t o  r ece ive  a i l tho r i za t ion  
t o  discharge beyond t h e  above d a t e  p f  e x p i r a t i o n ,  t h e  pe rmi t t ee  s h a l l  submit 
such ir-formation, forms, and f e e s  a s  a r e  r equ i red  by t h e  Agency author ized 
t o  i s s u e  NPDES permits  no l a t e r  than 180 days p r i o r  t o  t h e  above d a t e  of 
e x s i r a t i o n .  

Signed t h i s  day of 

Jack E. Ravan, Regional Adminis t ra tor  



A. EFFLUENT LIMITATIONS AND MONITORING REQUIRPIENTS 

During t h e  per iod beginningon s t a r t  of discharge and l a s t i n g  through e x p i r a t i o n  
t h e  pe rmi t t ee  is authorized t o  discharge from o u t f a l l ( s )  s e r i a l  number(s)001 - CRBRP Diffuser  Discharge 

Such discharges  s h a l l  be l imi ted  and monitored by t h e  permit tee  a s  s p e c i f i e d  below: 

E f f l u e n t  c h a r a c t e r i s t i c  

Flow-m Y D ~ ~  (MGD) 
O i l  and Grease (mg/l) 
Temperature OC(OF) 

Ammonia ( m d 1  a s  IJ) 
To tq l  Chlorine r e s i d u a l  

Discharge Limita t ions  Monitoring Requirements 

Daily Average Daily Maximum Measurement Sample 
"requency Type 

Recorder o r  
N/A N l A  Continuous Calculat ion 
5.0 5.0 l/week Grab 

N/A 33.3 (92.0)1/ Cont inuoug Recorder 
N/A N/A 2/month 2/ Grab 

See Below - 3 / Mult iple  grabs 

The permit tee  s h a l l  provide a  t echn ica l  s tudy t h a t  evaluates  a c t u a l  operat ions  experience with  copper/nickel - 
condenser tubes and demonstrates a  s u f f i c i e n t  low corrosion/erosion r a t e  t o  assure  p ro tec t ion  of a q u a t i c  
organisms o r  monitor discharge concentrat ions  of t o t a l  copper a t  a  frequency of llmonth. 

To ta l  r e s i d u a l  ch lo r ine  s h a l l  not  exceed an average concentrat ion of 0.2 mg/l and a  maximum instantaneous 
concentrat ion of 0.5 mg/l. Neither f r e e  a v a i l a b l e  ch lo r ine  nor t o t a l  r e s i d u a l  ch lo r ine  may be discharged 
from any u n i t  f o r  more than two hours i n  any one day. Addi t ional ly ,  a  s tudy s h a l l  be i n s t i t u t e d  t o  
eva lua te  a l l  p r a c t i c a b l e  methods t o  reduce t o t a l  r e s i d u a l  ch lo r ine  l e v e l s ,  inc lud ing ,  but  not  necessa r i ly  
l i m i t e d  t o  (1) minimization of ch lo r ine  a d d i t i o n  commensurate with c o n t r o l  requirements,  (2 )  reduct ion of 
flow during c h l o r i n a t i o n ,  and (3)  d i scon t inua t ion  of blowdown during c h l o r i n a t i o n  and subsequent per iods  
of high concentrat ion.  Resu l t s  of t h i s  s tudy  including f a c i l i t i e s  and/or methods proposed t o  reduce 
t o t a l  c h l o r i n e  r e s i d u a l s  s h a l l  be submitted no l a t e r  than one year a f t e r  on-line da te .  I n  t h e  event t h a t  
t h e  u n i t ( s )  cannot be operated a t  o r  below t h i s  l e v e l  of c h l o r i n a t i o n ,  t h e  app l i can t  may submit a  demon- 
s t r a t i o n ,  based on b i o l o g i c a l  t o x i c i t y  d a t a ,  t h a t  discharge of higher  l e v e l s  of ch lo r ine  a r e  c o n s i s t a n t  
wi th  t o x i c i t y  requirements of t h e  Tennesaee Water Qual i ty  Standards. Eff luent  l i m i t a t i o n s  w i l l  be 
modified c o n s i s t a n t  wi th  an acceptable  demonstration. u w  w 

D w 
4 %  5 

The pH s h a l l  not  be l e s s  than 6.0  s tandard u n i t s  nor  g r e a t e r  than 9.0 s tandard u n i t s  and s h a l l  be ;. 
N 

r( 

monitored llweek. 
2 

0 
There s h a l l  he no d i scharge  of  f l o a t i n g  s o l i d s  o r  v i s i b l e  foam i n  o the r  than t r a c e  amounts. rn 

CONTINUED 



A. EFELUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During t h e  per iod beginning on s t a r t  of d ischarge and l a s t i n g  through e x p i r a t i o n  
t h e  pe rmi t t ee  i s  aut-v- :zed t o  discharge from o u t f a l l ( s )  s e r i a l  number(s) 001 - CRBRP Di f fuse r  ~ i s c h a r ~ e ( c o n ' t )  

11 The r e c e i v i n g  water  s h a l l  no t  exceed (1) a maximum water  temperature change of  3°C(5.40F) r e l a t i v e  t o  a n  - 
upstream c o n t r o l  po in t ,  (2)  a maximum temperature of 30.5OC .(86.g°F), and (3) a maximum r a t e  of  change of 
2 ° ~ ( 3 . 6 " ~ )  pe r  hour o u t s i d e  of a mixing zone Sh ich  s h a l l  n o t  exceed t h e  dimensions of  a c i r c l e  wi th  a 
maximum diameter of 30.5 meters (200 f t .) .  

21 Monitoring f o r  ammonia s h a l l  be  conducted i n  a manner r ep resen t ing  va r ious  o p e r a t i n g  and river - 
cond i t ions  f o r  a pe r iod  of 6-month d u r a t i o n  un less  adverse  e f f e c t s  from cool ing tower concen t ra t ion  
a r e  noted. 

31 Analyses s h a l l  fo l low each a p p l i c a t i o n  of ch lo r ine  u n t i l  s u f f i c i e n t  ope ra t ing  exper ience has  been - 
oh ta ined  t o  a s su re  conformance w i t h  l i m i t a t i o n s  and then may be  reduced t o  one day p e r  week. 

Samples taken i n  compliance wi th  t h e  monitoring requirements  s p e c i f i e d  above s h a l l  be taken a t  t h e  
fol!.oruinp, 'ocaLL(ln!~): p l a n t  d i s c h a r ~ e  p r i o r  t o  combination wi th  sewage t reatment  p l a n t  e f f l~ l l en t  
and p r i o r  t o  e n t r y  i n t o  t h e  Clinch River. 



A. EFE'LUENT LIMITATIONS AND MONITORING REQUIRFMENTS 

During t h e  pe r iod  beginning on s t a r t  of d i s c h a r g q a n d  l a s t i n g  throuah e m i r a t i o n  
t h e  p e r m i t t e e  is au thor i zed  t o  d i scha rge  from o u t f a l i ( s )  s e r i a l  n m b e r ( s )  002 - Construction Sewage 
Treatment P l a n t  Ef f luen t  

Such d i scha rges  s h a l 1 , b e  l i m i t e d  and monitored by t h e  pe rmi t t ee  a s  s p e c i f i e d  below: 

E f f l u e n t  C h a r a c t e r i s t i c  Discharge L imi ta t ions  
kg/day ( lbs lday)  *' Other Uni ts  (mg/l) 

~ a i l y  Avg 7-Day Avg. Da i ly  A v ~ .  7 - D ~ ~  Avp.. 

Plov-m3/~ay (MGD) 
BODS 
T o t a l  Suspended S o l i d s  

S e t t l e a b l e  S o l i d s  (ml / l )  
Dissolved Oxygen (mg/l)  
Ammonia ( a s  N )  
Chlor ine  Residual  
Feca l  co i i fo rm 

(organisms/100 nil)  

E f f l u e n t  s h a l l  b e  a e r o b i c  a t  a l l  t imes. 

Monitoring Requirements 

Measurement Sample 
Frequency Type 

Continuous Recorder 
3/week 11 Grab 
3/  week 21 Grab 
5 /week Grab 
5 /week Grab 
l/we& Grab 
5/week Grab 

3/week 21 Grab 

11 I n f l u e n t  and e f f l u e n t .  - 
2 1  Monitoring frequency may be reduced t o  oneltwo weeks dur ing per iods  when flow is l e s s  than50,ooo - 

The pH s h a l l  n o t  b e  l e s s  than  6.0 s t andard  u n i t s  n o r  g r e a t e r  than 9.0 s t andard  u n i t s  and s h a l l  
b e  monitored l/week. 

There s h a l l  b e  no d i scha rge  of f l o a t i n g  s o l i d s  o r  v i s i b l e  foam i n  o t h e r  than  t r a c e  amounts. 

Samples t aken  i n  compliance wi th  t h e  moni tor ing requirements  s p e c i f i e d  above s h a l l  be  taken a t  
t h e  fo l lowing  l o c a t i o n ( s ) :  sewage t reatment  p l a n t  e f f l u e n t  , p r i o r  t o  mixing with  eny o t h e r  
vaste s t ream.  

Note: I n  t h e  event  t h a t  t h e  Clinch River  Basin Plan,  when approved, con ta ins  more s t r i n g e n t  
requirements  than contained h e r e i n ,  t h e  pe rmi t t ee  s h a l l  exped i t ious ly  design and c o n s t r u c t  
f a c i l i t i e s  necessary t o  conform wi th  t h e  more s t r i n g e n t  requirements.  

* 61,250 gpd design capac i ty  



A. EFFLUENT LIMITATIONS AND MDNITORING REQUIREMENTS 

During t h e  pe r iod  beginning on s t a r t  of d i scha rge  and l a s t i n g  t h r o u ~ h  e x p i r a t i o n  
t h e  pe rmi t t ee  i s  au thor i zed  t o  discharge from o u t f a l l ( s )  s e r i a l  number(s) 003, 004, 005, 006 - Poin t  source(s)  
runoff  from cons t ruc t ion  and concre te  ba tch  p l a n t  d ischarges  

Such d i scha rges  s h a l l  be l imi ted  and monitored by t h e  pe rmi t t ee  a s  s p e c i f i e d  belov: 

E f f l u e n t  C h a r a c t e r i s t i c  Diecharge L imi ta t ions  Monitoring Requirements 

~ l o w - m ~ / ~ a ~  (MGD) 
T o t a l  Suspended S o l i d s  (mgll)  
Settleable Solids W[lL 

Instantaneous Maximum Measurement Sample 
~ r e q u e n c y g  Type 

llweek Grab 
llweek Grab 

3 /week Grab 
1/ Pendinp. repromulgation of e f f l u e n t  gu ide l ines  f o r  t h i s  waste  category,  l i m i t a t i o n s  on t o t a l  suspended - 

s o l i d s  s h a l l  no t  b e  app l i cab le .  Within 90 days of repromulgation, permit tee  s h a l l  submit a proposed 
implementation schedule  and s h a l l  exped i t ious ly  complete necessary f a c i l i t i e s ,  i f  any, t o  a s su re  
compliance wi th  such repromulgated regu la t ions .  I n  t h e  i n t e r i m ,  c o n s t r u c t i o n  p r a c t i c e s  and c o n t r o l  of  
s i t e  runoff  s h a l l  be c o n s i s t e n t  wi th  sound ennineer ina  p r a c t i c e s  such a s  those  contained i n  "Guidelines 
f o r  Erosion and Sediment Control  Planning and ~ m ~ l e m e n t a t i o n "  EPA-R2-72-015 (August, 1972) o r  "Processes,  
Procedures and Methods t o  Control  P o l l u t i o n  Resu l t ing  from a l l  Construct ion Activity';, ~p~-430/9-73-007 
(October, 1973). Where an inpo'undoent is u t i l i z e d  by p e r d t t e e ,  i t  s i l a l l  be capable  of con ta in ing  a 
10-year, 24-hour r a i n f a l l  event .  

2 /  Only a p p l i c a b l e  dur ing per iods  of a c t u a l  d ischarge.  - 

l-he pH s h a l l  not  b e  l e s s  than 6.0'  s tandard u n i t s  nor g r e a t e r  than  9.0 s tandard u n i t s  and s h a l l  be 
monitored 3lweek on a grab sample. 

There s h a l l  be no d i scha rge  of f l o a t i n g  s o l i d s  o r  v i s i b l e  foam i n  o t h e r  than t r a c e  amounts. 

Samples t aken  i n  compliance wi th  t h e  monitoring requirements s p e c i f i e d  above s h a l l  be taken a t  t h e  Z 

fol lowing l o c a t i o n ( s ) :  p o i n t ( s )  of d ischarge from t reatment  system p r i o r  t o  mixing wi th  o t h e r  v a s t e  
0 .. ", 

s t reams.  



A. EFFLUENT LMITATIONS AND'MONITORING REQUIREMENTS 

During the period beginning on s t a r t  o f  d i scha rge  and l a s t i n g  t h r o u ~ h  e x p i r a t i o n  
the permittee is authorized to  discharge from outfall(s) serial number(s) 007 1/ - Surge and N e u t r a l i z a t i o n  Tank Waste - 

Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent Characteristic Discharge Limitations 
kglday (Ibslday) Other Units (mg/l) 

Monitoring Requirements 

Measurement Sample 
Daily Avg Daily Max Daily Avg Daily Max F'requency TY pe 

~ l o w - m ~ / ~ a y  (MCD) N/A N/  A N/A A l/week Measurement o r  pump logs  
T o t a l  Suspended S o l i d s  0.28 (0.63) 3.8 (8.4) 15 20 l/week Grab 
O i l  and Grease 0.28 (0.63) 3.8 (8.4) 15 2 0 l/week Grab 

The pH shall not be less than 7.0 standard units nor greater than 9.0 standard units and shall be monitored l/week 
on a grab sample. 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 

Samples taken in coi~pliance with the monitoring requirements specified above shall be taken a t  the following location(s): 
Surge and n e u t r a l i z a t i o n  tank f i l t e r  e f f l u e n t  p r i o r  t o  mixing with  any o t h e r  waste  stream. 

1/ S e r i a l  number ass igned f o r  i d e n t i f i c a t i o n  and monitoring purposes. - 



During the period beginning on s t a r t  of d i scha rge  and l a s t i n g  through e x p i r a t i o n  
the permittee is authorized to  discharge from outfall(s) serial number(s) 008 11 - N e u t r a l i z a t i o n  and S e t t l i n g  F a c i l i t y  

Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent CXaracteristic Discharge Limitations Monitoring Requirements 
kglday (lbslday) Other Units (rng/l) 

Measurement Sample 
Daily Avg Daily Max Daily Avg Daily Max Frequency ' b ~ e  

How-m3 /Day (MGD) N/A N/ A N /A N/A l lweek Heasurement o r  pump logs  
T o t a l  Suspended S o l i d s  0.36(0.80) 6.0(13.2) 30 50 l /week Grab 
O i l  and Grease 0.18(0.40) 2.4(5.3) 15 20 l/week Grab 

- - 2 %  5 
There shall be no discharge of floating solids or visible foam in other than trace amounts. = U  -( 

f - 
Samples taken in compliance with the monitoring requirements specified above shall be taken at  the following location(s): 
Discharge fxun the neutralization a d  settling faci l i ty  @aa. to d i scha rge  t o  coo l ing  tower bas in .  2 : 



A. ElFLLiEETT LI~LITAiTOHS fi3 >lOXITORING REQUIREMENTS 

During t h e  per iod S c g i r ; r . i n ~  on s t a r t  of d i scha rge  and l a s t i n g  through e m i r a t i o n  
t h e  p e r s i t t e e  is  au thor i zed  t o  d i scha rge  from o u t f a l l ( s )  s e r i a l  number(s) 009 - Sewage 
Trea taen t  P l a n t  Effl .uent 

Such d i scha rges  s h a l l  be  l i m i t e d  and monitored by t h e  pe rmi t t ee  a s  s p e c i f i e d  below: 

Effluent Characteristic Discharge Limitations Monitoring Requirements 
kglday (Ibslday F Other Units (rngll) 

Measurement Sample 
Daily Avg .7-Day Average Daily Avg 7-Day Average Frequency TY ~e 

Flow-m3 /Day (MGD) N/A N/A 
BOD 5 0.91(2.00) 1.36(3.00) 
T o t a l  Suspended S o l i d s  0.91(2.00) 1.36(3.00) 
S e t t l e a b l e  S o l i d s  ( d l )  N/A N/A 
Diaaolved Oxygen N/ A N/A 
Ammonia ( a s  N) 0.15(0.33) 0.24(0.53) 
Chlor ine  Res idua l  N/ A N/A 
Feca l  Col i form 

(organisms/100 ml) N/A N/A 

5/week Grab 
llmon t h  Grab 12/ 
l lmonth  Grab '21 
5/week Grab 
5/week Grab 
l/month 
5/week Grab 

l/month Grab 

E f f l u e n t  s h a l l  be  a e r o b i c  a t  a l l  times. 

11 S e r i a l  number ass igned f o r  i d e n t i f i c a t i o n  and moni tor in$ purposes.  - 
21 I n f l u e n t  6 E f f l u e n t .  - 

The pH s h a l l  no t  be l e s s  than  6.0 s t anda rd  u n i t s  nor  g r e a t e r  than 9.0 s t anda rd  u n i t s  and s h a l l  
be  monitored l lweek. 

There s h a l l  be no d i scha rge  of f l o a t i n g  s o l i d s  o r  v i s i b l e  foam i n  o t h e r  than t r a c e  amounts. 

Samples taken i n  compliance wi th  t h e  moni tor ing requirements  s p e c i f i e d  above s h a l l  be  taken a t  
t h e  fo l lowing  l o c a t i o n ( s ) :  sewage t r ea tmen t  p l a n t  e f f l u e n t  p r i o r  t o  mixing wi th  any o t h e r  
was te  s t ream.  

Note: I n  t h e  even t  t h a t  t h e  Clinch River  Basin  Plan,  when approved, con ta ins  more s t r i n g e n t  
requirements  than conta ined h e r e i n ,  t h e  p e r m i t t e e  s h a l l  e x p e d i t i o u s l y  des ign  and 
c o n s t r u c t  f a c i l i t i e s  necessary  t o  conform wi th  t h e  more s t r i n g e n t  requirements .  

* 8,000 gpd des ign c a p a c i t y  



A. EFFLUENT LIMITA'RONS' AND MOMTORING REQUIREMENTS 

During the period beginning on s t a r t  of d i scha rge  and l a s t i n g  bhrough e x p i r a t i o n  
the permittee ia authorized to discharge from outfd(8) serial number(s) 010 11 - ~ i q ~ i d  Radwaste System - 
Such discharges shall be limited and monitored by the. permittee as specified below: 

Effluent Characteristic Discharge Limitations Monitoring Requirements 

Dai ly  Average Dai ly  Maximum Measurement Sample 
Frequency 5 p e  

Flow--m3/Day (MGD) N/A 
T o t a l  Suspended S o l i d s  (mgll)  L5 ~ 

N I A  l l b a t c h  Ca lcu la t ion  
20 l / b a t c h  Grab 

Copies of a l l  envirmental  e t o r i r q  reports subnitted to NRC shall be suh~&tted to EPA and 
the S t a k  of Tennessee. 

. , 

The pH shall not be less than 6 .  n standard units nor greater than 9 . 0  standard units and shall be monitored l l b a t c h .  

f $  g 
Them shall br no discharge of floating solids or visible foam in other than trace amounts. - -I 

z w  - 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location(s): ;! r 
d i scha rge  from t h e  radwaste t r ea tmen t  system p r i o r  t o  mixine w i t h  any o t h e r  waste  stream. 0" 

N 01 
m 

1/ S e r i a l  numbers a s s igned  f o r  i d e n t i f i c a t i o n  and moni tor ing purposes.  
01 

- 0 
CI 



A. EFFLUENT LIMITATIONSAND MONITORING REQUIREMENT8 

During the period beginning on s t a r t  of d i s c h a r ~ e  and last in^ through expirat ion 
Ithe permittee is authorized to discharge from outfnll(8) aerial number(8) 011 11- plant ~~~~k~ - 
Such in take(s )  s h a l l  be monitored bv the permittee a s  s ~ e c i f + . e d  helow: 

Effluent (3aracteristic Discharge Limitations Monitoring Requirement. 

Daily Average Daily Maximum Measurement Sample 
Frequency Type 

Flow--mS/Day (MGD) 
Temperature 
Ammonia (me11 a s  H) 
T o t a l  Copper (mg/l) 

Continuous Pump logs 
Continuous Recorder 
2/month 3 Grab 
l/montii 31 Grab - 

11 S e r i a l  number assigned f o r  i d e n t i f i c a t i o n  and monitoring purposes. - 
21 Monitoring f o r  ammonia s h a l l  be conducted i n  a  manner represent ing various operat ing and - 

r i v e r  conditions f o r  a  period of 6-month durat ion unless adverse e f f e c t s  from cooling tower 
concentrat ion a r e  noted. 

31 The permit tee s h a l l  provide a  t echnica l  study t h a t  evaluates a c t u a l  operat ions experience with - 
copper/nickel condenser tubes and demonstrates a  s u f f i c i e n t  low corrosion/erosion r a t e  t o  assure 
p ro tec t ion  of aqua t ic  organisms o r  monitor discharge concentrations of t o t a l  copper a t  a  frequency 
of l/month. 

~ k ~ l e s  taken in compliance with the monitoring requiremenb specified above shall be taken at the tollowing lomlon(r): =. 
Plan t  in take  



PART I 

Page11 of 18  
Permit No. TN0028801 

B. SCHEDULE OF COMPLIANCE 

1. The permit tee s h a l l  achieve compliance with t he  e f f l uen t  l im i t a t i ons  
spec i f ied  f o r  discharges i n  accordance with t he  following schedule: 

a. Blowdown report  - during system design s t age  
b. Chlorine reduction report  - one year a f t e r  on-line date 
c. Metal cleaning waste disposal  repor t  - 180 days p r i o r  t o  any metal 

cleaning operation 
d; PCB repor t  - 180 days pr ior  t o  rece ip t  of PCB containing equipment 

2. No l a t e r  than 14 calendar days following a da t e  i den t i f i ed  i n  t he  above 
schedule of compliance, the permittee s h a l l  submit e i t h e r  a  repor t  of 
progress o r ,  i n  t he  case of spec i f i c  ac t ions  being required by i den t i f i ed  
da tes ,  a  wr i t t en  no t i c e  of compliance o r  noncoapliance. I n  the  l a t t e r  
case, the  no t i c e  s h a l l  include the  cause of noncompliance, any remedial 
ac t ions  taken, and t he  probabi l i ty  of meeting t he  next scheduled requirement. 
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C. MONITORING AND REPORTING 

1. Repreeentotive Sampling 

Samples and measurements taken as required herein shall be representative of the volume 
and n a t u ~  of the monitored dimharge. 

2. Reporting 

Monitoring results obtained during the previous 3 months shall be summarized for 
each month and reported on a Discharge Monitoring Report Form (EPA No. 3320-1). 
postmarked no later than the 28th day of the month following the completed reporting 
period. The first report is due on Duplicate signed copies of 
these, and all other reporb required herein, shall be submitted to the Regional 
Adminhtxator and the State a t  the following addresses: 

Regional Adminis t ra tor  D i r e c t o r  
Environmental P r o t e c t i o n  Agency AND Division of Water Quality 
345 Courtland S t r e e t ,  N.E. Control  
A t l an ta ,  Georgia 30308 Tennessee Dept. of  Pub l i c  Heal th  

621 Corde l l  Hu l l  Bui ld ing 
Nashv i l l e ,  Tennessee 37219 

a .  The "da i ly  avar.gc1' concen t ra t ion  mew t h e  a r i t b e t i c  average 
(weighted by flow) of a l l  t h e  d a i l y  de te rmina t ions  of  concentra- 
t i o n  made dur ing  a ca l enda r  month. Da i ly  de te rmina t ions  of 
concen t ra t ion  made us ing  a composite sample s h a l l  b e  t h e  concen- 
t r a t i o n  of  t h e  composite sample. When g rab  samples a r e  used, t h e  
d a i l y  de te rmina t ion  of concen t ra t ion  s h a l l  be  t h e  a r i t h m e t i c  
average (weighted by flow) of a l l  t h e  samples c o l l e c t e d  du r ing  
t h a t  ca l enda r  day. 

b .  The " d a i l y  maxlmum" concen t ra t ion  means t h e  d a i l y  de te rmina t ion  
of  c o n c e n t r a t i o n  f o r  any ca l enda r  day. 

c .  "Weighted by f lov"  means t h e  suamration of each sample concen t ra t io .  
t imes  i ts r e s p e c t i v e  flow i n  convenient u n i t s  d iv ided  by t h e  
sumrat ion of t h e  fJow va lues .  

, 

d.  "Nekton" means f r e e  svimming a q u a t i c  animals  whether of  f r e shwa te r  
o r  marine o r i g i n .  

e .  For t h e  purpose of  this permit ,  a ca l enda r  day is  de f ined  a s  any continuous 
24-hour per iod.  
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4. T a t  Aposdwrr 

Test proceduras for the andyais of pollutants shall co~lform to regulations published 
punuant to  Section 304(g) of the Act, under which such procedures may be required. 

5.  Recording of Resulb 

For each mewrement  or sample taken pursuant t o  the requireraents of this permit, the 
permittee shall record tbe following information: 

a The exact place, date. and time of ramp-; 

b. The dates the analyes were performed; 

c. Tbe perwn(r) who perfomed the andyrer; 

d. The a n d y t i d  tichniqusr or methods uoed; and 

e. The resultr of all required analyses. 

6.  Additwnol Monitoring by Pennittee 

If the permittee monitors any pollutant at the location(s) designated herein more 
frequently than required by this pennit, using approved analytical methods as specified 
above. the results of such monitoring shall be included in the calculation and reporting of 
the values required in the Dkharge Monitoring Report Form (EPA No. 3320-1). Such 
inereuod iRquency r M 1  abo be indicated. 

7. Recordr Retention 

All recorde and inionnation resulting from the monitoring activities required by thls 
permit including all records of analyes performed and calibration and maintenance of 
inahmentation and recordingz from continuous monitoring inrtrumentstion shall be 
retained for a minimum of three (3) years, or longer if requested by the Regional 
Adminiatrator or the State water ~)ollution cantrol eqpncy. 
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A. MANAGEMENT REQUIREMENTS 

1 .  Change in Discharge 

All discharges authorized herein shall be consistent with the terms and conditions of this 
permit. The discharge of any pollutant identified.in this permit more frequently than or 
a t  a level in excess of that authorized shall constitute a violation of the permit. Any 
anticipated facility expansions, production increases, or process modifications which will 
result in new, different, or increased dischqes  of pollutants must be reported by 
submission of a new NPDES application or, if such changes will not violate the effluent 
limitations specified in this permit, by notice to the permit issuing authority of such 
changes. Following such notice, the permit may be modified t o  specify and limit any 
pollutant6 not previously limited. 

2 .  Noncompliance Notification 

If, for any reason, the permittee does not comply with or will be unable to comply wth 
any daily maximum effluent limitation specified in this permit, the permittee shall 
provide the Regional Administrator and the State with the following information, in 
writing, within five (6) days of becoming aware of such condition: 

a. A description of the discharge and cause of noncompliance; and 

b. The period of 'noncompliance, including exact dates and times; or, if not corrected, 
the anticipated time the noncompliance is expected t o  continue, and steps being 
taken to reduce, eliminate and prevent recurrence of the noncomplying discharge. 

3. Facilities Operation 

The permittee shall at  all times maintain in good working order and operate as efficiently 
as possible all treatment or control facilities or systems installed or used by the permittee 
to achieve compliance with the ten118 and conditions of this permit. 

4 .  Adverse Impact 

The permittee shall take all reasonable steps to minimize any adverse impact to navigable 
waters resulting from noncompliance with any effluent limitations specified in this 
permit, including such accelerated or additional monitoring as necessary to determine the 
nature and impact of the noncomplying discharge. 

5. Bypassing 

Any diversion from or bypass of facilities necessary to maintain compliance wth  the 
terms and conditions of this permit is prohibited, except ( I )  where unavoidable to prevent 
loss of life or severe property damage, or (ii) where excessive storm drainage or runoff 
would damage any facilities necessary for compliance with the effluent limitations and 
prohibitions of this permit. The permittee shall promptly notify the Regional 
Administrator and the State in writing of each such diversion or bypass. 
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6.  Remowd Subrtanosr 

Solidr, dud-, filter bsckwarh, or other pollutants removed in the course of treatment or 
control of matewaters hall be dirposed of in a manner ruch as to prevent any pollutant 
ftom ruch mteaialm from entering navigable warn .  

In order to maintain compliance with the effluent limitations and prohibitions of this 
permit, the pennittee ehaU either: 

a In aCC0rdan~ with the Schedule of Compliance contained in Part I, provide an 
alternative power source mfficient to operate the wastewater control facilities; 

or, if w h  ahnative power murce is not in existence, and no date for its implementation 
appear8 in Part I, 

b. Halt, reduce or otherwise control production andlor all discharges upon the 
reduction, l m ,  or f d u ~  of the primary source of power to the wastewater control 
faCiMie6. 

The permittee s h a l l  allow the  Regional Administrator, and/or h i s  authorized 
representat ives,  upon the presentat ion of credentials: 

a. To enter upon the permittee's premises where an effluent source is located or in 
which any records are required to be kept under the terms and conditions of this 
permit; and 

b. At reasonable times to have access to and copy any records required to be kept under 
the tams and conditions of this permit; to inspect any monitoring equipment or 
monitoring method required in this pennit; and to sample any discharge of pollutants. 

2. Tmnrfer o f  Ownership or  Control 

In the event of any change in control or ownership of facilities from which the authorized 
diecharges emanate, the permittee ehall notify the succeeding owner or controller of the 
exietence of this permit by letter, a copy of which shall be forwarded to the Regional 
A-tor and the State mter pollution control agency. 

Except for data determined to be confidential under Section 308 of the Act, all reporta 
prepared in accordance with the terms of thie permit shall be available for public 
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inrpection at  the officw of the Stab water pollulion control aucnry and the Regionnl 
Adminbtntor. k required by the Act, effluent data rhall not be considered confidential. 
Knowingly making any falne statement on any ruch report may result in the imposition of 
criminal penalti- as provided for in Section 309 of the Acl. 

4 .  Permit Modification 

After notice and opportunity for a hearing, this permit may be modified, suspended, or 
revoked in whole or in part during its term for cause including, but not limited to, the 
following: 

a. V~olation of any terms or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to  &lose fully all relevant 
facts; or 

c. A chang  in any conbtion that requires either a temporary or permanent reduction or 
elimination of the authorized discharge. 

5. Toxic Pollutankr 

Notwithetandiqg Part 11. B 4  above. if  a tmic  effluent standard or prohibition (including 
any d e d u l e  of compliance specified in such effluent standard or prohibition) is 
ertablished und* Sedion 307(a) of the Act for a toxic pollutant which is present in the 
discharge and such standard or prohibiaon in more stringent than any limitation for such 
pollutant in thb  permit, this permit rhall be revised or modified in accordance with the 
toxic effluent standard or prohibition and the permittee so notified. 

6 .  Civil and Criminal Liability 

Except as provided in permit conditions on "Bypassing" (Part 11. A-5) and "Power 
Fdures" (Part 11, A-7), nothing in this permit shall be construed to relieve the permittee 
from civil or criminal penalties for noncompliance. 

7 .  Oil and Hazardous Subrtance Liability 

Nothink in this pennit s h d  be construed to preclude the institution of any legal action or 
reliwe the permittee from any responsibilities, liabilities, or penalties to which the 
pennittee ie or may be subject under Section 311 of the Act. 

8. State Lmvo 

Nothing in this permit shall be construed to preclude the institution of any legal action or 
reliwe the permittee from any responsibilities, liabilities, or penaltiee established pursuant 
to any applicable State law or regulation under authority preserved by Section 510 of the 
Act. 
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9 .  P rope r ty  Rights  

The i s s u i ~ n c e  of t h i s  permit  does  no t  convey any p rope r ty  r i g h t s  I n  e i t h e r  
r e a l  o r  pe r sona l  p r o p e r t y ,  o r  any e x c l u s i v e  p r i v i l e g e s ,  nor  does  i t  
a u t h o r i z e  any i n j u r y  t o  p r i v a t e  p rope r ty  o r  any invas ion  of pe r sona l  
r i g h t s ,  no r  any infr ingement  of Fede ra l ,  S t a t e  o r  l o c a l  laws o r  r e g u l a t i o n s .  

10.  S e v e r a b i l i t y  

The p rov i s ions  of t h i s  permit  a r e  s e v e r a b l e ,  and i f  any p r o v i s i o n  of t h i s  
pe rmi t ,  o r  t h e  a p p l i c a t i o n  o f  any p r o v i s i o n  of  t h i s  permit  t o  any circum- 
s t a n c e ,  is  h e l d  i n v a l i d ,  t h e  a p p l i c a t i o n  of  such p r o v i s i o n  t o  o t h e r  
c i rcumstances ,  and t h e  remainder of  t h i s  p  
hereby. 

PART I11 

O r n R  REQUIREMENTS 

A. Metal c l ean ing  wastes  i n c l u d i n g  p r e o p e r a t i o n a l  me ta l  c l e a n i n g  wastes  ( inc lud ing  
any c l ean ing  compounds, r i n s e  wa te r s ,  o r  any o t h e r  waterborne r e s i d u e s  de r ived  
from c lean ing  any meta l  p rocess  equipment, i nc lud ing ,  b u t  n o t  l i m i t e d  t o  b o i l e r  
t ube  c l ean ing ,  b o i l e r  f i r e s i d e  c l ean ing  and a i r  p rehea te r  c l ean ing)  s h a l l  be 
d isposed of  o f f  s i t e  i n  an  environmental ly  accep tab le  manner. D e t a i l s  of such 
d i s p o s a l  s h a l l  be  submit ted  no t  l a t e r  t han  180 days  p r i o r  t o  any c l e a n i n g  
ope ra t ions .  

B. I f  t h e  peat tee ,  a f t e r  moni tor ing f o r  a t  l e a s t  12  months, de t e r -  
mines t h a t  he is c o n s i s t e n t l y  meet ing t h e  e f f l u e n t  l i m i t s  conta ined 
h e r e i n ,  t h e  pe rmi t t ee  may r e q u e s t  o f  t h e  Regional  Admin i s t r a to r  t h a t  
t h e  moni tor ing requirements  b e  reduced t o  a  lesser frequency o r  b e  
e l imina ted .  

C. There s h a l l  be  no d i scha rge  of po lych lo r ina ted  b ipheny l  conpounds such 
a s  those  commonly used f o r  t r ans fo rmer  f l u i d .  Admin i s t r a t ive  pro- 
cedures s h a l l  be i n s t i t u t e d  t o  (1) ma in ta in  a  d e t a i l e d  inven to ry  of 
PCB use ,  (2) a s s u r e  eng inee r ing  des ign  and c o n s t r u c t i o n  t o  preclude 
r e l e a s e  of PCB's t o  t h e  environment, and (3) e f f e c t i v e l y  d e t e c t  t h e  
l o s s  of PCB's from equipment. D e t a i l  of such procedures  s h a l l  be 
submit ted  no l a t e r  t han  100 days p r i o r  t o  r e c e i p t  of PCB con ta in ing  
equipment. 

D. The p e r n l t t e e  s h a l l  n o t i f v  t h e  R e ~ i o n a l  Adminis t ra tor  i n  w r i t h e :  n o t  
l a t e r  t han  s i x t y  (60) days  p r i o r  t o  i n s t i t u t i n g  use  of any a d d i t i o n a l  
b i o c i d e  o r  chemical used i n  c o o l i n g  sys tems,  o t h e r  than  c h l o r i n e ,  which 
may b e  t o x i c  t o  a q u a t i c  l i f e  o t h e r  t h a n  t h o s e  p r e v i o u s l y  r epor t ed  t o  t h e  
Environmental P r o t e c t i o n  Agency. Such n o t i f i c a t i o n  s h a l l  i nc lude :  

1. name and gene ra l  composition of  b i o c i d e  o r  chemical,  
2 .  96-hour median t o l e r a n c e  l i m i t  d a t a  f o r  organisms 

r e p r e s e n t a t i v e  of t h e  b i o t a  of  t h e  waterway i n t o  
which t h e  d i scha rge  s h a l l  occur ,  

3. q u a n t i t i e d  t o  be used, 
4. f r equenc ie s  of u se ,  
5. proposed d i scha rge  concen t ra t ions ,  and 
6. EPA r e g i s t r a t i o n  number, i f  a p p l i c a b l e .  
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E. Discharge of blowdown from t h e  coo l ing  system s h a l l  be  l i m i t e d  t o  t h e  
minimum d i scha rge  of  r e c i r c u l a t i n g  water  necessary  f o r  t h e  purpose  of d i scha rg ing  
m a t e r i a l s  con ta ined  i n  t h e  process ,  t h e  f u r t h e r  bui ldup of which would cause 
concentra t ions  oramounts exceeding l i m i t s  e s t a b l i s h e d  by b e s t  eng inee r ing  p r a c t i c e .  
Discharge temperature  s h a l l  n o t  exceed t h e  lowest temperature of  t h e  r e c i r c u l a t i n g  
coo l ing  wa te r  p r i o r  t o  t h e  a d d i t i o n  of make-up. A r e p o r t  showing how conformance 
wi th  t h e s e  requirements  w i l l  be  met, i nc lud ing  o p e r a t i o n a l  p rocedures , sha l l  be  
submit ted  du r ing  t h e  system design s t a g e .  

F. Blowdown s h a l l  c o n t a i n  no d e t e c t a b l e  amount of m a t e r i a l s  added f o r  co r ros ion  
i n h i b i t i o n  inc lud ing ,  bu t  no t  l i m i t e d  t o ,  z inc ,  chromium and phosphorus. 
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L e t t e r  t o  M r .  Loch l in  W. Caffey, D i rec to r ,  C l inch  River  Breeder Reactor 
P ro j ec t  Of f i ce ,  from M r .  Richard P. Denise, Ass is tan t  D i r ec to r  f o r  
Special Pro jects ,  D i v i s i on  o f  'P ro jec t  Management, U. S. Nuclear 
Regulatory Conmission, dated May 6, 1976 pe r t a i n i ng  t o  the CRBR design 



UNITE0 STATES 

NUCLEAX REGULATORY COMMISSION 
WASHINGS JN. 0. C. msss 

Docket NO. 50-537 

Mr.  Lochlin W. Caffey 
Di rec tor ,  Clinch River Breeder 

Reactor Projeot  Off ice  
?. 0. Box U 
Oak Ridge, Tennessee 37830 

Dear Hr. Caffey: 

Although t h e  d e t a i l e d  evaluat ion of t h e  Cllnch River Breeder Reactor 
(CRBR) design, including t h e  'reference", "para l le ln ,  and winherent 
r e t e n t i o n w  a r m g e m a n t s  and f e a t u r u  is still underway, we have 
aaupleted a s u f f i c i e n t  l e v e l  o f  evaluat ion t o  provide major comments 
and guidance. The purpme of this l e t t e r  is t o  t ransmit  our  cur ren t  
commen+~ and g d d a n c e  on the  o v e r a l l  approaches being evaluated f o r  CRBR 
and t o  ob ta in  your response. The v ie=  and pos i t ioas  t h a t  follow a r e  
intended s p e c i f i c a l l y  f o r  the  CRBR, and a r e  not  intended t o  establish 
precedents f o r  f u t u r e  WBR l i c e n s e  revieus. The requirements and 
approach i d e n t i f i e d  for-CRBR der ive  i n  par t  from t h e  need t o  include 
couservatijm?, where uncer ta in t ies  a r e  l a rge ,  because o f  new elements 
o f  technology, and because t h e  aggressive schedule requ i res  information 
n o t  n o r + L l y  a v a i l a b l e  a t  this s t a g e  of  the  d e s i a  e f f o r t .  For conven- 
i e n c e  aqd c l a r i t y ,  we have organized our  views and posi t ions by major 
t o p i c s  as ind ica ted  below; there  may be sone s l i g h t  overlapping f o r  
clarity. 

D E S I G N  SAFETY APPROACfI 

Our p a s i c  pos i t ion  is t h a t  the  CRBR should achieve a l e v e l  of  s a f e t y  
comparable t o  cur ren t  generation l i g h t  water r e a c t o r  (LIR) p lan t s ,  
according t o  all cur ren t  c r i t e r i a  f o r  evaluat ion,  and t h a t  t h e  design 
approaches t o  accomplish t h e  required l e v e l  of  s a f e t y  be similar o r  
analogom t o  LW prac t ice .  We recognize, however, t h a t  the re  a r e  
r e a c t o r  concept and experience differences which prevent adherence t o  
p rec i se  analogies.  A s  w i l l  be evident l a t e r  i n  t h i s  l e t t e r ,  we have 
taken some of these  differences i n t o  account by specifying requirements 
which a r e  intended t o  provide assurance tha t  t h e  l e v e l  of  s a f e t y  achieved 
f o r  t h e  CRBR w i l l  be comparable t o  t h a t  f o r  LWlls. 

gs is our posi t ion on LWHs, the CRBR should be designed according t o  
t h e  t h r e e  l eve l s  of s a f e t y  approach which reduces t h e  p robabi l i ty  and 
coruequences of all d e s i s  basis accidents t o  acceptable l eve l s .  

Yr. Lochlin 2. Caffey 

This multi-layered s a f e t y  concept requires  t h z t  nuclear power p lan t s  
be d e s i a e d  and constructed t o  comerva t ive  s tandards and engineering 
prac t ices  s o  t h a t  the re  is a l a r g e  tolerance f o r  operator  e r r o r s ,  
off-nornal operat ion,  and component malfunctions, and a high probabi l i ty  
t h a t  they w i l l  operate without f a i l u r e s  o r  malfunctions t h a t  could lead 
t o  accidents .  It is a l s o  necessary t o  a n t i c i p a t e  t h a t  sone  inc iden ts  
o r  malfunctions w i l l  occur during the  l i f e  of  t h e  p lan t ,  and t o  provide 
measures and fea tures  t o  cope with such events. The t h i r d  l e v e l  of s a f e t y  
is based on t h e  conviction t h a t  i t  is prudent t o  go beyond the  f i r s t  
two leve l s  of s a f e t y ,  and requires  t h a t  add i t iona l  fea tures  and margins 
be Incorporated i n  the  p l a n t  design t o  p ro tec t  t h e  publfc from t h e  conse- 
quences of ce r ta in  higbly unlikely events. The pastulated events i n  t h e  
t h i r d  l e v e l  o f  s a f e t y  a r e  used t o  e s t a b l i s h  a set of  design basis  acc iden ts ,  
and systems and features a r e  designed t o  con t ro l  these acc iden ts  s o  
t h a t  the  consequences of  accidents  within t h e  design basis  envelope 
a r e  within the  radiological  dase guidel ines of the  Commission's s i t I n g  
regu la t ions ,  10 CFR 100. 

I n  t h e  implenentation of  this approach, we requ i re  t h a t  p l a n t  s a f e t y -  
fea tures  be se lec ted  which w i l l  produce acceptable p e r f o r ~ a n c e  with 
substantial margins of s a f e t y ,  t h a t  po ten t ia l  departures from normal 
o r  design performance be iden t i f i ed  and fea tures  included t o  reduce t h e  
estimated probabi l i ty  of  design basis  accidents  t o  the  l e v e l  i d e n t i f i e d  
f o r  L'rFRs, and t h a t  engineered s a f e t y  systems be provided t o  cope with 
i d e n t i f i e d  design basis accidents t o  ensure t h a t  o f f - e i t e  doses a r e  l e s s  
than  t h e  10 CFR 100 guidel ines.  

We use t h e  fu r ther  s a f e t y  object ive t h a t  the re  be no g r e a t e r  than one 
chance i n  one mil l ion per year f o r  po ten t ia l  consequences g r e a t e r  than 
t h e  10 CFR 100 dose guidel ines f o r  an individual  p lan t ,  f o r  example, CRBR; 
t h i s  is a design object ive r a t h e r  than a f ixed number which must be 
demonstrated f o r  a given plant .  Roxever, we bel ieve t h a t  t h e  numerical 
evaluat ions of  system r e l i a b i l i t y  and accident  rislcs undertaken by the  
CRBR Pro jec t  and the ERDA W 4 B R  Development Program, as w e l l  as t h e  
sys temat ic  and discipl ined evaluations of  t h e  p l a n t  design t o  i d e n t i f y  
po ten t ia l  causes and pathways f o r  se r ious  accidents s o  t h a t  any required 
design accomodation can be e f fec t ive ly  inplemented, a r e  o f  s i g n i f i c a n t  
value i n  ind ica t ing  whether the s a f e t y  object ive "aiming po in tn  l s  being 
adequately approached; these a c t i v i t i e s  should be continued. 

Hajor a t t e n t i o n  should be placed on the  prevention of accidents  leading 
t o  core n e l t  and disruption,  and l o s s  of containment system i n t e g r i t y ,  
f o r  a l l  i d e n t i f i e d  i n i t i a t o r s .  In some cases,  the p o s s i b i l i t y  of accidents  
can be adequately dea l t  with by reducing the  p robabi l i ty  o f  the i n i t i a t o r s  
t o  an acceptable l eve l ;  i n  other  cases,  provisions may be necessary' t o  
cope with the i n i t i a t o r s  i n  a manner which prevents progression from 
the  i n i t i a t o r  t o  the core n e l t  s t age .  
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B a e d  on our  e v a l u a t i o n  thus  f a r ,  we be l i eve  t h a t  t he  minimun 
f e a t u r e s  and c h a r a c t e r i s t i c s  i d e n t i f i e d  below a r e  necessa ry  f o r  
CBR t o  a c c m p l i s h  t h e  s a f e t y  ob jec t ives .  Any views expressed 
rega rd ing  t h e s e  f e a t u r e s  and c h a r a c t e r i s t i c s  as they may now 
be incorpora ted  i n  t h e  CRBB des ign  must be considered as pre l imina ry  
Fo n a t u r e ,  r e p r e s e n t i n g  n e i t h e r  approval  nor  &approval at  t h i s  
s t a g e  o f  d e s i g n  eva lua t ion .  

1. At l e a s t  two independent ,  d i v e r s e ,  and f u n c t i o n a l l y  redundant 
r e a c t o r  shutdown s y s t e m  should be provided t o  s a t i s f y  t h e  
requirement  t h a t  t h e  r e a c t o r  power l e v e l  w i l l  b e  q u i c k l y  and 
r e l i a b l y  reduced whenever p l a n t  cond i t ions  r e q u i r e  s u c h  ac t ion .  
The c u r r e n t  approach on CRBR appears  t o  have t h e  p o t e n t i a l  
t o  ccmply wi th  thls requirement .  

2. At l e a s t  two independent ,  d i v e r s e ,  and f u n c t i o n a l l y  redundant  
decay h e a t  removal s y s t e m  should be provided. Because o f  t h e  
dependence o f  t h e  proposed p l a n t  arrangement on c i r c u l a t i o n  
through t h e  main hea t  t r a n s p o r t  l oops  t o  accomplish decay hea t  
removal, we a r e  n o t  c u r r e n t l y  convinced t h a t  this requirement  
has been s a t i s f i e d .  

3. Hans t o  d e t e c t  subassembly f a u l t s ,  t o  cope with t h e s e  f a u l t s ,  
and t o  p r o t e c t  a g a i n s t  p rogress ive  subassembly f a u l t  propagat ion,  
shou ld  be provided. S ince  i n d i v i d u a l  subassembly ins t rumen ta t ion  t o  
d e t e c t  s i g n i f i c a n t  f a u l t s  and i n d i c a t e  t h a t  p r o t e c t i v e  a c t i o n  
shou ld  be t aken ,  and provis ions  t o  cope with  subassembly f a u l t s  
which have been thus  l i m i t e d ,  are n o t  now provided i n  t h e  design,  
we a r e  n o t  c u r r e n t l y  s a t i s f i e d  t h a t  this requirement  has  been met. 

4. The hea t  t r a n s p o r t  system i n t e g r i t y  should be very high, and 
as su red  on a con t inu ing  bas i s .  The a c c e p t a b i l i t y  o f  s y s t e m  f o r  
l e a k  d e t e c t i o n ,  p rov i s ions  f o r  pre-servfce and in - se rv ice  
i n s p e c t i o n ,  and n a t e r i a l s  monitoring over t h e  long term, have 
n o t  been s u f f i c i e n t l y  e s t ab l i shed .  I f  t h e s e  a spec t s  a r e  no t  
r e so lved  t o  t h e  s a t i s f a c t i o n  o f  t h e  NRCs ta f f ,  p r o t e c t i v e  
f e a t u r e s  t o  cope with  pipe f a i l u r e s ,  i n  a manner which w i l l  
p r even t  co re  mel t  2nd d i s r u p t i o n ,  w i l l  be r equ i red .  I n  a d d i t i o n ,  
i t  w i l l  be necessaky t o  e s t a b l i s h  a design bas i s  l e a k  i n  t h e  h e a t  
t r a n s p o r t  system f o r  the  purpose o f  determining t h e  adequacy of 
o t h e r  a spec t s  of t h e  design,  f o r  example, c e l l  l i n e r s ,  vent s i z e s ,  
and c e l l  design p res su re .  

5. The containment s y s t e n  should be protected from the  e f f e c t s  o f  
sodium r e l e a s e s  i n  t h e  equipment c e l l s ,  p a r t i c u l a r l y  t h o s e  c e l b  
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con ta in ing  t h e  main h e a t  t r a n s p o r t  s y s t e n  equipsent .  Because 
d i spe r sed  r e l e a s e s  of sodium i n t o  these  c e l l s  could r e s u l t  in 
t h e  c e l l  design p res su re  being exceeded, inc reased  s t r u c t u r a l  
c a p a b i l i t y  may be required.  A l t e rna t ive ly ,  ven t ing  o f  t h e  
c e l l s  may be an  accep tab le  means t o  U m i t  t h e  c e l l  p res su re ,  
provided such  p res su re  r e l i e f  ven t ing  does no t  r e s u l t  i n  o t h e r  
unacceptable  cond i t ions ,  such as t h e  d i s a b l i n g  o f  e s s e n t i a l  
equipment. 

L a t e r  s e c t i o n s  of this l e t t e r  w i l l  address  a d d i t i o n a l  design f e a t u r e s  
and c h a r a c t e r i s t i c s .  

SITE SUITABILITY SOURCE T E N  

We w i l l  r e q u i r e  t h a t  t h e  containment system des ign  and performance b e  
s u c h  t h a t  t h e  c a l c u l a t e d  doses a t  t h e  exclusion r ad ius  and t h e  low 
popu la t ion  zone r ad ius ,  f o l l o v l a g  a pos tu la t ed  r e l e a s e  of f i s s i o n  
products  and o t h e r  m a t e r i a l  from t h e  co re ,  no t  exceed t h e  d o s e  guide- 
l i n e s  o f  10 CFR 100 and t h e  a d d i t i o n a l  gu ide l ines  f o r  lung  and 
bone doses  from plutonium of 75 and 150 r e m ,  r e spec t ive ly .  The expo- 
s u r e  dura t ions  w i l l  be as s p e c i f i e d  i n  10 CFR 100, and c a l c u l a t i o n s  
w i l l  be  performed i n  accordance with  o u r  c u r r e n t  p r a c t i c e s  f o r  LWh.  
During t h e  cons t ruc t ion  permit review, g u i d e l i n e  exposures o f  20 rem 
whole body, and 150 rem thyro id  shou ld  be used r a t h e r  than t h e  va lues  
g iven  i n  10 CFR 100.11 ( see  Regulatory Guides 1.3 and 1.4); plutonium 
doses  o f  7.5 rem lung and 15 rem bone shou ld  be used f o r  reasons s t a t e d  
Fo paragraph B o f  Regulatory Guides 1.3 and 1.4. 

The source  term used t o  determine t h e  consequence l l m i t i n g  f e a t u r e s  
r equ i red  t o  maintain  t h e  c a l c u l a t e d  doses t o  wi th in  t h e  g u i d e l i n e  
va lues  s h a l l  c o n s i s t  of t h e  usua l  LWR source  t e r n  s p e c i f i e d  i n  TID- 
14844 plua 1 percent  of t h e  plutonium i n  t h e  core .  The s o u r c e  
t e rm w i l l  t h e r e f o r e  cons i s  t of 100 percen t  o f  t h e  noble  gases ,  50 
percen t  of t h e  halogens, 1 percent  of the  s o l i d  f i s s i o n  product 
inven to ry ,  and 1 percent  o f  t h e  c o r e  plutonium inventory.  Although we 
a n t i c i p a t e  t h a t  doses from a c t i v a t e d  sodium w i l l  n o t  be a $ i g u i f i c & t  
c o n t r i b u t i o n  t o  t o t a l  dose,  this shou ld  be considered i n  your  a n a l y s i s  
Tile source  term is n o n e e c h a n i s t i c ,  and w i l l  be assumed t o  be r e l e a s e d  
above t h e  ope ra t ing  f l o o r  i n t o  t h e  main containment volume. 

a a e d  on our previous c a l c u l a t i o n s ,  'which have been discussed with  
your  s t a f f  and the  ACRS, it appears  t h a t  t h i s  s o u r c e  term w i l l  r e q u i r e  
sone  f o r n  o f  dual  containment arrangement, o r  a containment-confinesent  
a r r angenen t  wi th  a f i l t e r e d  exhaust ,  t o  reduce c a l c u l a t e d  o f f - s i t e  doses  
t o  an accep tab le  l e v e l .  This type  o f  containment system arrangement 
k no t  p a r t  o f  any of t h e  designs made a v a i l a b l e  f o r  our  review t h u s  f a r .  
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CORE DISXUPTIVE ACCIDENTS 

In e a r l y  correspondence and meetings with project  personnel we 
expressed t h e  view t h a t  core d i s rup t ive  accidents (CijAs), o r  core 
m e l t  accidents ,  should be included i n  the spectrum of design bas i s  
accidents. This view was based on t h e  l imited information ava i l -  
ab le  a t  t h e  time and the bel ief  t h a t  thi3 assumption would be 
benef ic ia l  t o  t h e  project  by ensuring the  v i a b i l i t y  of t h e  appropriate 
fea tures  and causing the  l e a s t  disruption of t h e  design i f  tbis 
accommodation were eventually required f o r  t h e  protect ion of public 
hea l th  and safety.  It is our cur ren t  p m i t i o n  t h a t  t h e  probabi l i ty  
of core melt and d is rupt ive  accidents can and must be reduced 
t o  a s u f f i c i e n t l y  low l e v e l  t o  j u s t i f y  t h e i r  exclusion from t h e  
design basis accident  spectrum. We w i l l  there fore  not  consider  
CDAa as design basis  accidents. 

Nevertheless, because of the  differenoe in t h e  s t a t e  of teohnology 
and experience betveen LMFBRs and LWRs, t h e  consequent inability 
t o  evaluate t h e  safety of the  CRBR design as prec ise ly  a s  can be 
done f o r  LHRs, and the  absence of a quant i ta t ive  r i s k  assessment 
based on experience and da ta  such a s  the  Reactor Safety Study f o r  
LWRs, prudence d ic ta tes  t h a t  addi t iona l  measures be taken t o  limit 
consequences and reduce res idua l  risks from poten t ia l  CRBR accidents  
having a lower probabi l i ty  than design basis  accidents  t o  ensure t h a t  
t h e  public heal th and safe ty  is adequately protected. The basio approach 
should be t o  pro tec t  t h e  containment system from the  unique e f f e c t s  
of CRBR core d i s rupt ive  accidents i n  order t o  maintain compa~abl l i ty  
with LIR safe ty .  Th!a should be done i n  a manner which incorporates 
acceptable engineering consematisms i n  the design and its evaluation 
s o  t h a t  there  is an extremely low l ikel ihood t h a t  CRBR poten t ia l  
accidents  could r e s u l t  in e a r l y  containment system fai lure.  

To this end, we w i l l  require t h a t  t h e  containment i n t e g r i t y  be provided 
f o r  a t  l e a s t  24 hours following a postulated oore d i s rupt ive  accident. 
Our cur ren t  evaluations of  the  CRBR design ind ica te  t h a t  t h e  following 
CDA consequences should be included i n  the  spec i f ica t ion  o f  functional  
requirements f o r  features t o  protect  containsent in tegr i ty :  

1. A core mechanical work energy re lease  of 1200 HW-sec based on f u e l  
vapor a s  t h e  working f l u i d  and expansion t o  1 atmosphere. 

2. A sodium re lease  of 1000 pounds from the reac tor  head. 

3. Vaporization of 10 percent of t h e  core f u e l  inventory, aod d i r e c t  
r e l e a s e  of t h i s  f rac t ion  from t h e  reac tor  head. 
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The accident consequences noted above a r e  based on a speatrum 
of calculat ions performed by t h e  NRC s t a f f  f o r  accident scenarios 
which included i n i t i a t o r s  such a s  r e a c t i v i t y  addit ions ranging 
from a few cents t o  a few do- per second, s t e p  r e a c t i v i t y  
i n s e r t i o n s ,  103s of coolant flow, l o r s  o f  heat s ink ,  and f u e l  
f a i l u r e  propagation. In these analyses we have inoluded oonsider- 
a t i o n  of  the phenomena of  d i r e c t  h y d r o d p a d o  disassembly, auah 
as may a r i s e  from r e a o t i v i t y  addit ions caused by 1-s of coolant 
flow, r e c r i t i c d t y  resu l t ing  from material  re-entry and meltdown 
i n s t a b i l i t i e s ,  and thermal in te rac t ions  of f u e l  and o ther  materials 
with t h e  coolant. 

Bmed on our evaluations of t h e  dari$p, ue ourren t ly  enviafan 
t h a t  t h e  fo l lov ing  feat- o r  tvnotional  oquivaleats are 
necessary to  provide t h e  required oantahmmt  system proteation: 

1. A head hold dowa aad miss i le  barrier devioe t o  provide 
physical proteotion of the cmtahment  from p o t e n t h l  
missiles. 

2. A sodium and h e 1  vapor def leo tor  arrangemarc t o  l o o r l l z e  
aodium reactions s o  t h e  containment system is protsoted 
from overprusur lza t ion ,  and t o  provide nssucanoe that  
plutonirnn released t o  the  containment and a v a l h b l e  f o r  
re lease  a s  an aerosol  dom not exoeed 1 percent o f  the 
oore hventory.  

3. Dssi$p feat- t o  reduce t h e  possibility and extant  of 
hydrogen-produchg reao t iom,(suoh  u sodium-corrorete reaotions)  
to an acceptable l e v e l ,  and a reoombiner f o r  free h g d r o g ~  t o  
reduce t h e  probabi l i ty  of aontainment system fa3lu-e due to 
hydrogen burnhg  o r  explosion t o  an aoceptable level. 

Tba above measures should be in te rpre ted  t o  inolude protection 
aga ins t  meltdovn phenomena and consequences d o h  oould lead 
t o  l m s  of containment system i n t e g r i t y  witbin t h e  specLned 
24 hour period. 

As t h e  project  proceeds with the  evaluation of these aaoidents, 
and design of fea tures  t o  cope with t h e i r  e f fec t s ,  measures which 
oould be reasonably employed t o  f u r t h e r  reduce the  residual  
r i s k  should be considered; one such approach could be t o  vent 
t h e  containment atmosphere i n  a control led m n e r  through 
f f l t e r s  a t  such time. a f t e r  24 h o w ,  t h a t  t h e  cant-t system 
i n t e g r i t y  is ser ious ly  threatened by overpruswiza t ion .  
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flERGINC OF THE DESIGNS 

We have frequently discussed with your s t a f f  the pars ib i l i ty  of 
merging the various design approaches so  tha t  a s ingle  design, 
with a minimum of undecided features and c r i t e r i a ,  is defined. 
We believe t h a t  t h i s  would be beneficial  t o  your design e f fo r t s  
and t o  our evaluation of the design. We urge you t o  proceed 
i n  t h i s  manner as rapidly as possible t o  retain the  praspect of 
approaching the review schedule tha t  we have published. 

SCBEDULAR EFFGCTS 

We believe t h a t  the responses given above t o  your design sub- 
mi t ta ls  u i l l  be beneficial t o  you i n  your-Purther efforts.  We 
would be pleased t o  meet with you a t  an early date t o  fur ther  
dlscuss and c l a r i fy  these matters. Please advise us of yow 
intended respome schedule or propwed meeting date within two 
u e e e ,  We w i l l  develop a revised schedule f o r  review o f t h e  
CFiBR following your response. We have recently transmitted a 
l e t t e r  t o  you expressing the need f o r  the  CRBR Project t o  respond 
in a complete and timely manner t o  our requests f o r  additional 
information and the coasequent ef fec ts  on the review schedule. 
We request tha t  you arrange t o  discuss th is  en t i r e  matter wtth 
ru a t  an early'date. 

Sincerely, 

Richard P. Denise, Bssistant Director 
f o r  Special Projects 

Division of Project Management 
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